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HEN the use of terra-cotta was revived in England, some 
thirty years ago, it was then looked upon in the light of an 


innovation, rather than the re-introduction of a very old building 





material. Stone and brick, used separately or in combination, had 
become traditional and time honored in a land of invincible conserva- 
tism, whose people — whatever their views as to the first part of the 
proverb —“meddle not with him that is given to change.” Not- 
withstanding this, terra-cotta was able to maintain a foothold, and 
of recent years its use has become general. Its durability is con- 
ceded, its utility no longer seriously questioned, while its suscepti- 
bility to various methods of treatment has been shown to exceed in 
many ways that of any rival material. These are qualities that ap- 
peal strongly to the sentiment, as well as to the business instinct of 
men who build not merely for their own but for succeeding genera- 
tions. This, in a general way, is the secret of its growing demand in 
England, and, to some extent, the reason that underlies its popu- 
larity in America. 

The estimation in which it is held in the two countries, however, 
differs considerably. That difference will, we think, be found to co- 
incide with certain phases of national character (on which it is not at 
this moment necessary to enlarge), as well as with the relative 
climatic conditions. On this latter point, at least, comparison need 
not be odious, and may be made instructive. If, for example, boun- 
tiful nature has given us our full share of sunshine, there is no 
reason why we should not make the most of her gift. If, on the 
other hand, she has given England a moist atmosphere, with abun- 
dant supply of soft coal— therefore a comparatively gloomy outlook 
—jits inhabitants do well to accept the situation without murmur 
or querulous complaint. They, however, have done and are doing 
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more than this. Taking a leaf out of nature’s own book, thay have 


sought to adapt themselves to their inexorable environment. With 


UL IS 


them terra-cotta has, to a great extent, superseded stone, but , i 


substitute for, nor is it regarded as an imitation of stone. When 


chosen, it is by preference and in its own right; not merely on th 


score of economy, but in view of its greater permanence and, abov 


all, because of its smoke-resisting properties. Hence, it is not used 


promiscuously on the cheaper classes of property, but usually on 
work of a very important character. It is almost invariably finished 
smooth, that it may offer less encouragement for soot to lodge o1 
the surface. Fora similar reason it is fired hard, and has a close 
vitreous face, so that dirt may not penetrate the pores, causing last 


ing discoloration. 

With us we fear it must be confessed that terra-cotta is ofter 
made to change places with stone solely from consideratio 
or as a compromise, perhaps, between stone and cast iron. How 
often have we seen it placed in competition with galvanized iro 
which, alas, the cheapness of the latter, acting upon the cupi 
a sordid speculator, gained for it a preference otherwise inexplicable 


In most of the Eastern States, and wherever anthracit 


the ordinary fuel, the smoke nuisance is not so serious I é 
telling what the future has reserved for us, even in this part 

It may be, as has been remarked metaphorically, that w 
chimney has smoked as long as theirs the soot will be just as 
ful. The use of soft coal is certainly on the increase, and the ait 
all large cities is less free from the products of combustion t 
formerly. For the present, however, we can afford to stippl 
scratch the face of terra-cotta, and sometimes go the length of 


ing it “in imitation of stone.” 


TOOLED surface cannot be claimed as a logical or nat 
treatment for a material of plastic origin, and one wl 


finished and laid out to dry, is still susceptible to the lightest to 
The stiff mechanical regularity of six or eight cut work is in keeping 
with the rigid unyielding nature of stone. These cuts tell the story 
of its manipulation, from the time a large block leaves the quarry unt 
the hewn stones are set in the building. Each cut represents a d 
tinct blow of a mason’s mallet on the steel tool by which the cut 
has been made. It suggests to the mind how stones have been 


shaped by a persistent use of these tools from time immemorial 
We are aware that most of this work is now done by automatic ma 
chinery, producing a monotonous regularity, the imitation of which 
is all the more objectionable. But why attempt to imitate the surface 
texture of a hewn block in one that has been pressed into shape ina 
mold? In order to do so the mold has to be specially prepared, the 
required corrugations of six or eight to the inch being scratched in 
reverse by means of a steel templet. This, we understand, is th 
usual method ; but whether it is merely the outcome of a convention 
ality of long standing, or done with deliberate, therefore dishonest 
intent, the practice is equally anomalous, and should not be en 
couraged. 

A similar but much more agreeable effect may be produced by 
the use of a toothed scraper, used directly on the face of each block 
shortly after it is taken from the mold. The toothing of the scrape 
may vary from eight to the inch, for work near the eye, to four to the 


inch on heavy work used on the upper stories of very high buildings. 
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When the tooling is done in the mold, every block coming from it is 
an exact duplicate, except in the case of blanks and otherwise de- 
fective impressions, which are not easy for the finisher to rectify. 
On the other hand, when done with the scraper no two pieces are 
exactly alike, though from the same mold and finished by the same 
man. ‘These variations, and the slightly undulating movement re- 


sulting from hand finish, are among the things that invest the work 


with a higher degree of artistic merit. At all events, there is much 
to be said in favor of this method as against the one frequently 
idontec Work that has been treated in that way has an added 
iarm which cannot be expected from a series of stereotyped im- 
pressions needlessly deprived of all life and individuality. 
OK r\ \ OCIATION, AND CLUB NEWS 
He Thirt rst Annual Convention of the American Institute 
f Are te e he it Detroit, Mich., on Wednesday, Thurs- 
i | i ‘ 1 I, 159 
rhe { eta f the program will be announced in a future 
ers W ve submitted from Prof. C. Francis Osborne, 
2 A.of Co University; Mr. Henry Van Brunt, F. A. I. A.. 
s City, a Mr. Cass Gilbert, F. A. I. A., of St. Paul, Minn., 
und its bearing on membership in the 
Clipston Sturgis, | \. lL. A., of Boston, on 
i Mr. H. Rutgers Marshall, F. A. I \., of 
\ I rr 
| ttee, to w was referred amendments to the Con- 
\ report many and radical changes in the 
e that they ea te ind that they will be so complete and 
essity of changes for a long time 
gements w robabl e made for a reduction of railroad 
fare and at for the round trip, but this can only be 
itter i e at the convention. 
t is appointed Mr. H. Langford Warren, Frank 
secretary of the Institute, committee on the part 
M gan Chapter has appointed Mr. James 
el chard E. Raseman, and Frank C 
ct I imfa ¢ er » 
ort that arrangements have been made 
ers for e Institute. Rooms and 
ior 33 ind $3.5 per day 
I ) nvention of the National Association of 
g ; Ww e held in Detroit, Sept. 14, 15,16, 17, 1897. 
L ive 5 i n ine, »0, for the express purpose 
ig tical and useful knowledge, re 
9 of buildings, introduction, and enforce 
est et 5 ta ible of building laws 
e suggestions that will come up for consideration are of great 
f ind nterest i vy € ng - 
Uniformity of safe loads for building floors. Adoption of a sys- 
form definitions in lilding laws | niformity of tests of 
tion, and best methods of safeguarding the same against 


ins of ingress and egress. Elevator inspection. Boiler 





spe ) Ventilation. Sanitation. Plumbing inspection. Gas fix- 
ect \ppointment of building inspectors. Best methods 
f enforcing lding laws. Electric wiring in buildings, etc. 
Phe eadquarters of the association will be at the Russell 
House 
I irter applied for by the T Square Club, the leading archi- 
tectural organization of Pennsylvania, and one of the foremost in 


the country, has just been granted in the courts of Philadelphia, and 


- 


1 


therefore duly incorporated under the laws of the State 


the clu S 
of Pennsylvania 
Although but now entering upon its corporate existence, this 


club has been an energetic organization and a moving factor in the 





field of its profession for the past fourteen years, having been organ- 
ized in 1883. The following well-known architects were the founders : 
Walter Cope, John Stewardson, Wilson Eyre, Jr., R. G. Kennedy, 
Lindley Johnson, Arthur Truscott, George Paxson, Charles L. Hill- 
man, Clement Remington, Frank Price, Louis C. Baker, and Mr. 
Carlton. 

The purposes of the club, as set forth in the charter and in its 
constitution, are: “ To promote the study and practise of architecture 
and the kindred arts, to afford its members opportunities for friendly 
competition in design, and to further the appreciation of architecture 
by the public.” The subscribers to the charter, who constitute the 
present officers of the club, all of whom are well-known Philadelphia 
architects or draughtsmen, are: David Knickerbacker Boyd, presi- 
dent; Edgar V. Seeler, vice-president ; George B. Page, secretary ; 
Horace H. Burrell, treasurer; Walter Cope, Louis C. Hickman, and 
Charles Z. Klauder, executive committee, and Adin B. Lacey, Percy 
Ash, and Charles E. Oelschlager, house committee. 

The T Square Club has made its influence felt in various munic- 
ipal and national affairs, has passed important resolutions on pro- 
gressive local and_other matters, and last fall conducted the Architec- 
tural Exhibition in connection with the regular exhibition of painting 
and sculpture at the Pennsylvania Academy of the Fine Arts. This 
exhibition was one of the most successful ever held there or else- 
where, being the first in America to contain so many thoroughly rep- 
resentative contributions from foreign architects. 

This fall will again see an architectural exhibition, held by this 
club, which, it is intended, shall surpass any previous one, both in the 
number and the interest of the exhibits. Representatives of the club 
are now in England and France, securing the best drawings, and a 
number of exhibits are promised from other countries. 

The Club has also sent Mr. Albert Kelsey to represent it at the 
International Congress of Architects, to be held in Brussels, Belgium, 


in the latter part of this August. 





PLATE ILLUSTRATIONS. 


LATE 65 \ brick residence at Madison, N. J., Clinton & 
Pp Russell, architects. A _ half-tone illustration made from a 
photograph of the building will be found on another page of this 
number. 

Plate 66. Mr. Goodhue’s splendid drawing of the church of St. 
Andrew by the Sea, Edgartown, Mass., Cram, Wentworth & Good- 
hue, architects. It is constructed entirely of brick, the interior being 
also finished in the same material. The main floor is of concrete, 
and in every respect the construction is of the most durable quality. 
The ceiling is of spruce, stained dark brown, and the finish and fur- 
niture of oak, the same color. The windows are filled with cathedral 
glass, in wide, heavy leads. The roof is covered with green slates. 
In spite of the nature of the construction, the cost of the entire build- 
ing, including heating, furniture, pews, etc., will be $15,000, practi- 
cally the sum that the same structure would have cost had it been 
built of wood. This church is the result of an attempt to build a 
small structure for a country parish, solid in construction, and with 
a certain degree of architectural effect, for a very limited amount of 
money. 

Plates 67 and 68. An office building for the Proctor estate, 
Boston, Winslow & Wetherell, architects. The exterior of the build- 
ing, with the exception of granite foundations, is entirely of terra- 
cotta ashlar. The results obtained in the designing and construction 
of this building are particularly successful, and as an example of the 
adaptation of the Spanish Renaissance to a modern building is very 
satisfactory. By the use of terra-cotta, the varied and elaborate 
ornamentation is carried out at a reasonably small cost when com- 
pared with carved stone. 

Plates 69 and 70. Detail drawings of the building for the Proc- 
tor Estate. 

Plates 70 and 72. Public bath houses at Crescent Beach, Mass., 
Stickney & Austin, architects. 











The building is 80 ft. long and 75 ft. deep. On either side of 
the building are large yards containing commodious dressing rooms, 
to be used in connection with sea bathing. Connected with the 
building in the rear are two low, wooden sheds for the storage of 
bicycles. The yards are enclosed by the brick wall and the walls of 
the administration building, and by the bicycle sheds in the rear. 

The monotony of the wall is relieved by the use of red and black 
brick placed alternately. Numerous entrances connect the main 
building with the yards. 

The accommodations for the care of bicycles are beyond criti- 
cism. One may ride to the bath-house on his machine, and for five 
cents have it cared for. While in the bicycle sheds the machines are 
placed in racks that cannot injure the bicycles. There are enough 
racks provided to care for 1,225 machines at one time. 

A small but complete hospital is connected with the establish- 
ment. A half-drowned bather, or any one suffering from accident, 
or overcome by illness, will receive prompt treatment in this room, 
which is on the lower floor of the building. Stretchers, an operating 
table, splints, a complete set of surgical instruments, and all other 
implements usually found in hospitals are here. 

Near the hospital, and hidden from general observation, is a de- 
tention room, that will be used as a temporary prison for disorderly 
persons. 

The laundry occupies the greater part of the upper story of the 
building. This laundry has a floor space of 80 by 70 ft. It is 
floored with asphalt, and the floor is guttered so that the water from 
the machines and condensation of steam is carried off into the 
drains. 

Two gigantic washing machines are capable of washing five hun- 
dred suits at one time. After the suits have been washed they are 
put in two wringers, and all the water taken from them. They then 
go into large drying rooms, where the temperature is 210 degs. Fahr., 
and are dried within ten minutes. The suits then pass through the 
hands of an examiner, whose business it is to find rents in them, if 
there are any to be found. 

Upon entering the building, the visitor finds himself in a large 
rotunda, very high studded,.and finished artistically. The floor is of 
the finest asphalt. In this room hard wood railings guide the patrons 
along counters, at which they are to be served with keys, suits, etc. 
The men pass to the right and the women to the left. Behind these 
counters the large room for the storage of bathing suits is located, 
and is so arranged that suits of any size can be taken instantly from 
racks holding more than one thousand garments. 

A person desiring to hire a suit and room first buys a ticket. 

After securing a ticket, the patron passes along the counter to 
where the suits and keys of the rooms are given out. Then he passes 
a registering turnstile and goes into a small room, where he deposits 
his valuables. The system devised for the care of valuables is inter- 
esting and safe. 

The valuables are placed in a large envelope by the patron him- 
self, who then writes his name across the back of the sealed envelope. 
He is given a check that will secure the return of his valuables when 
he leaves his room after his bath. He receives his valuables from a 
room on the lower floor, directly below the apartment where he left 
them. They have been sent down on an elevator, and await him 
there. He is required to write his name on a book kept for that 
purpose, and thus he furnishes a positive identification of his envel- 
ope and a receipt for the goods. 

After the customer has deposited his valuables he passes out 
into the yard containing the dressing rooms. The men’s yard is 
much the larger, and contains 602 rooms. The women’s yard con- 
tains 400 rooms. The dressing rooms are arranged on two tiers, or 
stories, and are planned so that the corridors on the basement story 

are open to the sky as well as those on the upper tier. The bath- 
houses in these yards are roofed with gravel and tar. They average 
4 ft. by 6 ft. on the lower tier, and 4 ft. by 4% ft. in the upper story. 
Only one person is allowed in a room, except where small children 
are accompanied by parents or guardians. Each room contains a 
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good plate glass mirror, and each bather is furnished with a large 
Turkish towel. 

When prepared to go into the water the bathers reach the beach 
through subways or passages that go under the boulevard and the 
shelter that is in front of the bath-house. This is one of the greatest 
features of the whole establishment, and will be welcomed by those 
who do not care to go through a crowd of loungers while in bathing 
costume. 

The care for the comfort of the bathers continues even after 
they have left the subway, for long runs of asphalt have been con 
structed so as to reach far toward the water’s edge, thus relieving 
the barefooted bather from the pain of walking over the pebbles near 
the crest of the beach. 

After leaving the water, entrance to the bath-house is gained by 
the same subways, and here the bathers find shower and foot-baths 


ready for their use. 





ILLUSTRATED ADVERTISEMENTS. 


N the advertisement of Fiske, Homes & Co., page vii, is illus- 
trated another of their new and handsome designs of brick and 
terra-cotta fireplace mantels, The mantel is designed by H. B. Ball 


architect, and rendered by H. F. Briscoe. 
The Excelsior Terra-Cotta Company illustrate in their adver 


tisement, page iv, a series of terra-cotta details used in the new build 





EXECUTED BY THE NEW YORK ARCHITECTURAL TERRA- \ 
COMPANY. 
J. E. Sperry, Architect, Baltimore, M 


ing, corner Waverly Place and Greene Streets, New York City 
R. Maynicke, architect. 


The new bank building, Montogue Street, Brooklyn, Wm. H., 
5 5 d 
Beers, architect, is shown in the advertisement of the New Jerse 


Terra-Cotta Company, page viii. 

A residence at Alleghany, Penn., Longfellow, Alden & Harlow, 
architects, is shown in the advertisement of Harbison & Walker, 
page xxv. 

Another residence at Chicago, of which A. F. Hussander is the 
architect, is illustrated in the advertisement of Charles T. Harris, 
Lessee Celedon Terra-Cotta Company, page xxix. 

Three views of a half-timbered and stone residence, Renwick, 
Aspinwall & Owen, architects, are shown in the advertisement of the 
Gilbreth Seam Face Granite Company, page xxxviii. 
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Brick versus Wood. MII. 


BY R. CLIPSTON STURGIS. 


N my previous article I have considered the advisability of using 
brick in preference to wood on account of its durability, econ- 


omy, and beauty I want now to show how wide has been the use of 
| 


brick, and with what admirable results it has been used for all sorts 


of places and for all classes of buildings. 


In the city one naturally expects to find brick ; compared with 
other fire-resisting materials it is cheap, and has, therefore, every 
reason to commend its use. It is, indeed, somewhat curious, under 


t 


se circumstances, to find anything else used for mercantile or busi- 





LDING, STATE STREET, BOSTON 


s cheap, easily obtained, quickly laid, and, 


re-proof of all materials. 


set ywever, a general feeling that stone, however 
even if it mere split granite, is finer or 
osing thar rick ind one has recently seen 
gruit f a fine ling, open on four sides, 
uce or sides with plain, dressed 
inite Vit! t relier or nament inless a metal 
; : ; : 
yw such), and red brick on the 
\ er sides, ¢ illy exposed t view, and yet 
r Ortant 
An harmonious whole of good brick would cer- 
sea ail ls clini 
een Detter, an robably cheaper 
Che illustration of the Worthington Building, 
street, Boston, is a good example of simple 
( € rick in omce dir ry 
y I g 
rhat it is not unsuited for a city house, even 
yne of 1e dignity and cost, is, | think, fairly well 
shown by the Lyman House, on Beacon Street, and 
the charming houses on the Bay State Road, Boston, 


by Wheelwright, and by Little and Browne. 
As soon as one gets outside of the fire limits, 
however, one finds brick discarded for houses, though 


the fact that even here it is sometimes used for build- 


ings of more importance shows that it is looked upon as a material 
superior to wood. 


The fear of expense, which I tried to show groundless in my 





CHARLESGATE STABLES, BOSTON, 


Peabody & Stearns, Architects 


last article, is, doubtless, still the chief cause for our wretched 
wooden suburbs. If only people would realize how inexpensive, how 
neat, and how compact is a suburb nicely laid out with brick houses, 
perhaps they would be led to at least try the experiment of a brick 
house for themselves. I have shown in an illustration of the first 
article a few cottages in Bedford Park, a London suburb. They 
were built by Norman Shaw, and were, I believe, inexpensive houses ; 
and for good cheap cottages I would refer the reader to some of the 
facts and figures about the brick cottages built on some public land 
by the city of Birmingham, and forming a paying investment when 
rented at eight pounds a year. 

I am sorry to say that I cannot illustrate many good examples 
of cheap brick suburban houses in this country, because there are so 
few. The brick blocks which have here and there crept out from 
the city are mere city blocks, generally poor ones at that, misplaced, 
but the one illustration I have (a house in Newton) is a good one, 
and I hope may be productive of more like it. 

If the ordinary householder is prejudiced against a brick house 
in the suburbs, his face is rigidly set against it in the country. Here 
it is not only the argument about expense, but also the plea as to the 
appropriateness of wood in the country. For myself, I can see the 
appropriateness if it is a really wooded country and the timber is at 
hand, just as stone becomes appropriate if one lives by a quarry; but 
otherwise I see no reason why brick is not far more appropriate, for 


if you anywhere want a permanent, dry, warm house, it is in the 





LOWER SCHOOL AT ST. PAUL’S, CONCORD, N. H. 
Henry Vaughn, Architect 
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country, where you are exposed on all four sides to wind, and rain, 
and sun. If anywhere you want a house wall on which you can grow 
vines without tearing them down every few years to paint, it is in 
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RESIDENCE, BAY STATE ROAD, BOSTON. 


Little & Brown, Architects. 


the country. If anywhere you want a wall which requires little care 
or repair, it is in the country, where mechanics are not always con- 
venient or competent. Brick seems to me, then, appropriate for city, 
for suburb, for country; and if appropriate for these various local 
ities, it is also appropriate for the various classes of buildings, for 
houses, as we have said, and also for churches, public buildings, 
warehouses, and barns. 

In churches we can point to many beautiful examples. There 
are the churches and towers of Rome; the Frari in Venice. There 
are many interesting massive towers of the Lowlands (Flemish and 
Dutch) which have been illustrated in a previous article in THE 
BRICKBUILDER. Here and there a good bit in England. Some old, 
like St. Albans tower. Some new, like Holy Trinity, Sloane Square, 
(Sedding’s) — and as a modern following of Italian ways, the Judson 
Memorial Church on Washington Square, New York, the work, | 
think, of one of that gifted firm who have done so much for American 
architecture. These are no mean examples to show that brick has 
its place in church architecture. 





HOUSE AT NEWTON, MASS. 
E. H. Benton, Architect. 
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To pass from church to public buildings, one might call to mind 
Shaw’s Scotland Yard in London, or our own modest little Indepen 
dence Hall, and one might add innumerable town halls in Holland, 
and the St. James Palace in London. There are not, however, many 
important examples among large public buildings; much yet remains 
for brick to do in that field. 

If schools come under the head of public buildings, we can point 
to numberless examples: Vaughn’s Lower School at St. Paul's, and 
Wheelwright’s well-known work for the city of Boston, buildings very 
different in their style and yet each charming in its way. Vaughn's 
work has little or no attempt at ornament, very quiet and refined, 
distinctly English in its whole feeling, looking thoroughly suited for 
its purpose, and most naturally English, for to England we must look 
for precedent in such schools; and Wheelwright’s work, of ornamental 
brick, Italian in character, yet distinctly scholastic. Red brick 
not wholly to be commended for interiors, and the halls and large 
rooms of Vaughn's school, which show dark-red walls,— red jointed 
too,— are somber and forbidding, hardly a cheerful atmosphere 
for study. There are very many excellent examples of good brick 
work in this class, but there is plenty of room for improvement 


for a more general use of brick. 


Under warehouses we can include the familiar great Cloth H 


Nn 





RESIDENCES, BAY STATE ROAD, BOSTON 
Wheelwright & Haven, Ar 
at Ypres; and the Waag at Amsterdam, and innumerable g 
buildings in our larger cities, of which the storage warehouss 
specially apt example, for we here have a building of considerabl 
merit, and yet hardly a single opening to give opportunity; 
architect. And we might in this class include that delight! k 


and stone stable and carriage storehouse which Mr. Peabod 


} | 


Boston. And finally, in England we find real barns here and there 
and plenty of stables of good honest brick, which speaks of certa 
assurance of permanency, and gives us a comfortable feeling that th 
owner expects to work and live long, tilling the soil and garner 
his hay and corn. These buildings show brick in an attractive 


from every point of view,— economical for the investor to buil 


1 


good risk for the insurance companies, and a beautiful building to 
delight the artist. And we see that there is most excellent precedent 
for the use of brick, in city and country, for houses and churches, for 


public and private buildings. 
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Architectural Terra-Cotta. 


BY THOMAS CUSACK 


Continued, 


Hk Chamber of Commerce Building, Rochester, N. Y., de- 
signed by Messrs. Nolan, Nolan & Stern, of that city, affords 


in excellent exa e of terra-cotta architecture, in which that mate 
il is used consistently, in combination with brick, from sidewalk to 

i e Ts in ‘ inine stories are, pertore e, an expanse ol 

iss, admitting of nothing save a series of piers, windows and 


doorw f whic however, the most has beenmade. On the story 
jiers and two horizontal courses, entirely of 

oration has been bestowed; at the same 
wen so much needed at this point, is happily 
vy ght stories are exact duplic ates, and in 
ire and purpose ol the interior 
l I In the twelfth story, which is also wholly 

iw »f perspective, and the effect of foreshorten- 
st é to son iccou Figs. 29 and 30 will 
it on a scale that 


eet, and not, as too often happens, reserved for 


ents e bes irried oO 


1 een rief} referred to in connection 
good ones at the prin 
is primarily one of 


ut, too, it affords a typical example 


ind made the subject of adequate illus 


5 rT in Ing 
ligh, and iving 


a total projection ol 
requires a well-devised 


The one that was adopted is shown 


olumns that 


extend up through 
10 in. | beam This acts as 


eams that project over each mo- 


o roof beams by means 
iddition to the weight that rests 


the modillions also. 


Lp] ition of two 3 in. hangers, 


nserted n e modillion pass up 


htened up 
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rse, and the panels between mo 


1 rod is passed, and from it they 


ed o ft., 8 in. centers, which, all 
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IG. 3 ‘'WELFTH STORY CHAMBER 
ngs considered, rendered it inadvisable to make the soffit blocks 
i single piece Chey are therefore jointed into three, for greater 


ind of setting, as well as in the making. 
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This allows the two side pieces to be fitted into the flanges, and 
bedded down on each side of the cantilever. The center piece, to 
which the coffer panel is attached, is then dropped in as a key, and 
the whole course is thus 
A hole 


is provided in blocks form- 


made immovable. 


ing cima, into which short 
pieces of round iron are 
inserted, and from those 
they are secured by diag- 
onal braces at intervals, 
riveted to the 6 in. I 
beams, as indicated in sec- 
tion. In view of subse- 
quent criticism and com- 
ment on the deterioration 
of iron and steel, when 
used in a similar way, let 
it be noted that the top 
surface of this cornice like 
the one given in last ex- 
ample, is also covered with 
copper. 

Among recent com- 
munications on the subject 
of cornice construction, 
there is one from Mr. J. E. 
Sperry, of Baltimore, that 


calls for special notice. In 





it he reaffirms the superi- 
ority of cast iron as dis- FIG. 29. CHAMBER OF COMMERCE 
tinguished from rolled sec- BUILDING, ROCHESTER, N. Y. 
tions. As for steel, he Nolan, Nolan & Stern, Architects 
doubts the propriety of 
using it at all, in situations where it is likely to suffer from rust, add- 
ing: “I should hesitate to use structural steel, except in the inside 
of a building where it was not liable to be assailed by dampness. In 
cornice work, though the steel is in a measure protected by terra- 
cotta, it would not be entirely free from atmospheric influences, which 
would in the course of time cause disintegration not likely to occur 
in the case of cast iron.” 

Mr. Sperry is probably right in discriminating between iron and 
steel sections, and in giving the preference to the former of these two 
materials. The introduction of steel for structural purposes has been 


so recent that there has not been time for a conclusive test of its 
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comparative durability. Its flexibility, as well as its stiffness, is allowed 
to be much greater than those of iron, but we think it is generally 
conceded among engineers that it should not be subjected to varying 








degrees of dampness, from wet to dry, and in situations where it can- 
not be repainted. We have noticed a marked deterioration in the 
case of corrugated roofing plates, even when galvanized, and though 
steel is now the more generally used of the two for that purpose, its 
popularity is probably owing to its relative cheapness, and not to any- 
thing that can be said in favor of its durability. The laminz in the 
texture of steel is more pronounced than in that of iron, and the scal- 
ing off that follows as a result of, oxidation appears to be correspond- 
ingly rapid and destructive in its action. 

In the case of cast iron, however, it must be remembered that it, 
too, has defects of another and 
far more treacherous kind, which 
it is difficult to detect, and im- 
possible to guard against even 
under the most rigid supervi- 
sion. Sand-holes and blow-holes 
frequently occur in ordinary 
castings, but they are usually 
concealed by a convenient coat 
of paint, for which most foun- 
drymen evince an easily under- 
stood predilection. It is for 
this reason that cast iron has 
been abandoned in bridge build- 


ing, and is now superseded in 
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been directed to the importance of keeping water from entering the 
joints. This, however, is one of the things so frequently neglected 
that it may be well to reiterate the warning, and at the same time 
to indicate some of the ways in which the desired end may be 
attained, 


le projection, 


A covering of copper, on all surfaces having a wit 
is one very effectual method; but a fatal error is often made in the 
provision for fastening down the outer edge. Instead of turning the 
metal clear over the nose, as at A (Fig. 32), or providing a roll and 
quirk some distance back. as at B, architects sometimes call for a 

raggle to be sunk into the top 
surface, as at C. This latter plan 


may appear all right on pape 


ts 
gnisman 


may also satisfy a draug! 


who looks upon his drawing, not 


as a means to ar end, but as ar 
end in itself. In practise, how 
ever, it is a most objectiona 
method, and is liable to pro 
mote some of the things had 
een ntende | to prevent 
When the edge ti the cop I 
has been inserted in th $s groove 
the metal worker drives i ut 


intervals, lead plugs to hold i 








all structural work where the ene down; if lead is not at hand, he 
load is eccentric and the strain i We, ah contents himself with wedges of 
as variable as the wind pres- wood, which serve his turn a 
sure. : — well The mason the 
The foregoing objections iE ah Jat Taal, ¥ vhat is left o gel 
to the use of rolled iron are , 5 nortar or ceme \ 
valid up to a certain point, but - Section at a-b - 5 mains until after 
by no means vital. We have een cleaned do ve 
already urged, as a sufficient FIG. 31 done, this 1y rema 
set-off, the advisability of hav- r yeal » long 
ing all hangers, anchors, and not be garded as pe : 
cantilevers galvanized. This is now being done on several build- When it wears out —as sooner or later it is bound 
ings in course of erection, one of which is in Baltimore, and for it channel gets filled with water, which soaks into the blocks 
we are pleased to know that Mr. Sperry is the architect. The new pands every time the temperature falls below freezing point. 1 
Delmonico Building on Fifth Avenue and 44th Street, New York, is nose, which has been weakened by the groove in st ( 
another, and on it Mr. J. B. Lord has insisted that all special ironwork is then liable to break off, and whether it be from the third o1 
coming into contact with the terra-cotta be galvanized. When this the twenty-third story, when it falls the consequences are equa 
is done there is no room for hesitation in the use of wrought iron, quieting. In work of a light color an architect may not w 
and no reason to doubt the permanent security of a properly copper to show on top member of cornice. In that case h« 
constructed terra-cotta cornice, with it as the chief auxiliary alternative method at B, to which there can be no reas é 
support. tion, and by adopting it he escapes all risk of a disaster s he 
As a further step in the right direction, attention has likewise invites by making a groove along the wash. 
Where a copper covering is not provided, the joints ma e 
rendered perfectly secure in the way shown at D, Fig. 32. A dove 
tail rebate is molded in the ends of the blocks, as drawn in sectior 
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at X. X. Vertical channels are likewise made to receive grout, whic 


is poured in from the top, after the course has been set to line. The 
dovetail cavity so formed is then filled flush with granolithic; or a 
good brand of cement gauged with an equal quantity of clean, sharp 
sand may be used. A filling of this kind cannot work out, and thi 


size of the body is a guarantee against its cracking or scaling off 
Several important cornices, with the particulars of which the writer is 
acquainted, have had the joints protected in this manner, and it 
every instance with good results, 

One of these was set about six years ago, and we can say, fror 
a critical inspection made at the date of writing, that the joints are 
still in perfect condition, though nothing whatever in the way of 
pointing has been done during that interval. Let the blocks receive 
a hard metallic glaze (on the wash only), and let them be fired to 
the point of vitrifaction; no other covering will then be necessary, 
and a cornice so constructed will continue intact as long as the 
building remains in existence. 


Continued. 
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The Art of Building among the 


Romans. 
franslated from the French of AuGuste Cuotsy by Arthur J. 
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CHAPTER III 
PART III. 


tisTo! Al AY ON rit ART Of BUILDING AMONG rHE 


ROMANS. 


CHAPTER I! 
FORMATION AND DECLINE OF LOCAL METHODS. 
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ipport of the same idea have been taken 


| .r happens that lemonstrating the methods of the Roman art 
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} I i some nes from different epor hs. 
oO 1 art had such unity that it is possible 
sO man ferent provinces and cen 
yn inswere n part y the uniformity of the 
yn iriso but let us be careful, however, of ex- 


formit t existed, it was possible, only in the 


progress that comes from the 

ethods, nor those slight variations which 

rt ynstr tion n the process of ad iptation to 

; iad its local schools; it es« aped 
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e I scan when Rome was still one of 

k t t imprint of the Hellenic 
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»)a new syst We have indicated, in speaking 

some of the leas taken from Greece and 

$ re 1 tod le the cir 
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to enter nto the held of conjecture, 
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this ilt research : leav 

s were satisfied in imitating the 

‘ ve will take as a starting point the 

nethods that are strictly their own, 

I ts in the Koman monuments 

re Christian era No doubt 

tant innovation, but no certain 

ns or in books. Vitruvius 

© i ea before the laying of the founda- 

l \grippa es not seem to suspect the great part 

t rete ts are about to play Che art of which he treats was 
re transformation, yet nothing authorizes us to 

is foresaw this change: so rapid was the prog 

ymnstruction, so sudden and unexpected was this rev- 

tecture 

\\ t es n, determined this brusque revolution in the 
government of Agrippa Several come so naturally to 

\ it to mention them; public wealth had in- 

enly after a period of internal commotion and foreign 
nterval of calm, the new methods were applied on 
\ gra e for the first time, and had an opportunity of bold de- 
ment; Agrippa saw in the embellishment of Rome a means of 
ik people forget their ancient political life, and put himself 
it the head of the movement: under his administration Rome was 
filled with edifices consecrated to the pleasures and festivals of the 
Romans; the a ‘nt city was soon too small to contain all of them, 
ind it became necessary to infringe even on the Field of Mars. It 
s, | think, in this double influence of customs and politics that the 
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causes of the sudden advance in the art of building at the com- 


Methods were 
henceforward definitely fixed, and the art of building, once systema- 


mencement of the imperial rule must be- sought. 


tized, remained stationary at its highest point of perfection for a 
period of more than three and one half centuries. 

This fact, remarkable in itself, becomes of great interest when 
it is considered that it was during the decline of all the arts that the 
traditions of good construction were preserved without alteration— 
and also without progress. Even the causes that affected architec- 
ture seem to have had little or no influence on the art of building; 
ornament and construction had become almost entirely independent ; 
and hence their development or decadence was according to dif- 
ferent or even contrary laws. Under the Antonines construction 
was the same as under the Casars, although architecture was visibly 
modified in the intervening century. At the end of the third century 
architecture was in full decadence, while the art of building, still 
flourishing, produced the Baths of Diocletian. After Diocletian, 
art still degenerated; and, by a curious coincidence, the architects 
who could do no better than strip a monument of Trajan to ornament 
an arch of Constantine were the contemporaries of the daring 
builders who covered the naves of the Basilica of Maxentius with 
those magnificent vaults whose ruins still amaze us by their solidity 
and grandeur.' Never had the art of decoration and the art of build- 
ing offered a stranger and more striking contrast. The discord was 
at its height, but it was also approaching its end; and under the 
reign of Constantine, the art of building fell to that degree of 
abasement which architecture had long before reached. 

Che fall was as brusque as the progress had been rapid ; it was 
but scarcely announced by a few monuments built without due care, 
such as the circus of Maxentius, near the Appian Way; and at the 
side of these mediocre productions, practical architecture did not 
cease to show by its chefs-d’wuvres that the old traditions were still 
maintained. But suddenly this prodigious fecundity was exhausted, 
and the art of building reverted, as it were, to the point where it had 
started four centuries before. Its progress had been in the develop- 
ment of vaults, its decline was marked by their almost absolute 
abandonment. First the traditional methods were used timidly ; the 
monuments of St. Constance and of St. Helen, at the gates of Rome, 
show the characteristics of this first period; and perhaps we must 
put at the same date the curious monument called Minerva Medica, 
where the vacillating and awkward use of the classic methods clearly 
marks the moment of hesitancy that precedes the centuries of deca- 
dence. Vaults — spherical vaults among them—did not cease to 
be used in sepulchral or religious monuments, but they disappeared 
almost completely from the great civil buildings. The Christian 
basilicas of the fourth and fifth century had no vaults, except such 
as are represented by the arches that spring from column to column; 
all the rest was roofed with wooden framing. Two centuries went 
by during which vaults, used only in buildings of little importance, 
ceased to dominate the general system of construction, to reappear 
again at the time of the Byzantine Renaissance, but under an entirely 
new form. The old tradition was definitely broken at Rome,? and 
the rapidity of the changes that took place seems to indicate a 
cause as violent as it was sudden. 

In fact, between the time of Diocletian and the last years of the 
reign of Constantine, a revolution took place whose influence on the 
history of Roman construction was not less than its influence on 
the history of the Roman empire. Rome ceased to be the capital of 
the Roman world; and the art was transformed the day that Rome, 
losing its political preponderance, ceded to Byzantium the inheritance 
of its ancient privileges. The immense buildings of the new capital 
immediately absorbed the resources of the empire, and the date of its 
foundation (330) marks the epoch when the sudden and profound 

' For the actual date of this building, called the Basilica of Constantine, see W. A 


Becker, Handbuch der riémischen Alterthiimer, Part I., pp. 438 et seq. 
PP. 43 q 


* In some provinces the rupture of the old traditions was less sudden; thus, in the 
northern part of Gaul, construction was carried on, under Julian, ona scale that recalls that 
ofancient Rome. The Baths of Paris can with some reason be placed at this date ; and their 
superiority over contemporary edifices in Rome is incontestable. 
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transformation of Roman construction, whose principal characteris- 
tics we have shown, took place. 
thought a pure conjecture. 


This explanation must not be 
We have the proof of its truth in the 
singular demand which Constantine made on the pretorian prefect, 
ruler of both Italy and Africa, to supplement the exhausted resources 
of Italy: “ Architectis quam plurimus opus est, sed quia non sunt 
. .. ” such is the beginning of the first constitution of Constantine on 
the immunities of artisans (Cod. Theod., Lib. XIII, it. VI., Ll. 1). 
This constitution is dated 334, four years after the foundation of 
Constantinople. It was impossible to formulate more clearly, in an 
Official act, the causes of the decline of architecture in the fourth 
century. Constantine established schools to save the remains of the 
ancient art; he founded institutes for the benefit of the young Romans 
who would agree to devote themselves to the study of architecture ; 
but the efforts were fruitless; new demands had arisen, to meet which 
it was necessary to do no less than to create an entire system of en- 
tirely new methods. Another capital of the world could not be 
planned with that luxury of material and immovable solidity which 
we so admire in ancient Rome, when arms were lacking, when means 
of subjection had to continually be increased in order to obtain suff- 
cient corvees, when even directors of the works were missing. 
Lighter construction, sacrificing solidity to the demands of endless 
necessities, was sought; and the venerable practises of the Roman 
art partially disappeared in the course of this change; the old equi- 
librium of the working classes was overthrown, and the tradition 
that had lasted from Augustus to Constantine was suddenly discon- 
tinued. 

At the same time that the buildings of Constantinople were 
draining the resources of the empire, the magistrates of the provinces 
were, in their turn, endeavoring to transform their own residences ; 
and the taste for building increased everywhere just when the means 
It be- 
came necessary to arrest this fad by the constitutions that are re- 


of satisfying it were becoming more and more insufficient. 


peated, as one might say, on every page of the Code,! whose number 
is in itself an indication of their failure to accomplish their purpose. 
It was in vain that the emperors prohibited the erection of new 
public buildings before the completion of those already commenced ; 
it was in vain that they triedsto limit the number of these useless 
works by depriving the magistrates of the honor of placing their 
names on them; it was in vain that they imposed the onerous duty 
of assuring their complete achievement on those who commenced 
them: for fashion, stronger than imperial commands, immeasurably 
multiplied these senseless enterprises; and the lack of resources, day 
by day more marked, continually put the builders further from the 
good traditions of the ancient school. A small number of the monu- 
ments of this epoch have lasted until the present time; they are the 
basilicas, whose duration was prolonged by the pious care of the 
Christians ; but the majority of the buildings of Constantinople had 
to be rebuilt by the Byzantine emperors. The historian Zosimus even 
affirms that several collapsed under the reign of Constantine, so 
hastily had they been constructed. This author, a thorough pagan, 
is open to the accusation of partiality when he speaks of Constan- 
tine, his government, or his religion; his animus can be perceived 
even in the expressions he uses in speaking of the monuments built 


by Constantine ;? nevertheless, his testimony at least shows that the 
buildings were short lived; and their anticipated ruin seems due to 


! Here are some of them: 

1st. Prohibition against undertaking new buildings before finishing those already com- 
menced. 

Code Theod., Lib. XV.., tit. I., l. 3, 11, 15, 16, 17, 21, 27, 29, 37. 

Code Justin., Lib. VIII., tit. XII., lL. 22 

2d. Prohibition against magistrates who have not themselves assumed the cost of pub 
lic buildings, inscribing their names thereon in place of that of the prince. 

Code Theod., Lib. XV., tit.:I., lL. 31. 

Code Justin., Lib. VIII., tit. XIT.,1 10, 

34. Obligation imposed on magistrates who commence buildings of public utility with- 
out a_thorization from the prince, to assure the completion at their own expense 

Code Theod., Lib. XV.., tit. I., L. 28, 31. 


2 Bes ocxodopmras S¢€ wAccotas avodedccs ta Samora xpamata Saravovy, Twa KaTegxevaser, 


a pixpov dicrepay SieAvetw, Be Bard dia Trav ewercev ov yevoueva (Zos. hist., Lib. /1., cap 
xxxii.). 
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that lack of resources of which the memory has been transmitted to 
us by the imperial constitutions. 

Such was, to sum up, the history of concrete construction; a 
singular history, whose phases do not seem to follow, as do those of 
other histories, a law of general continuity. The great decadence of 
the fourth century was brought about, like the great rise of the last 
century before our era, without a transition whose monuments might 
make it possible to retrace its course. 

It is no part of vur program to study the Roman art such as it 
became after this last transformation. We have been compelled to 
limit ourselves to what it was during the long period that commenced 
during the last years of the republic, and ended at the epoch of the 
barbarian invasions, 


Let us now give a glance at the variations that 


were made in the methods in the different parts of the Roman world 


LOCAL SCHOOLS. 


rHE ROMAN ART AND THE MUNICIPAL SYSTEM OF THE EMPIRI 


When the Romans invented the system of concrete construc 
tion, they certainly created the most suitable instrument for mak 
When they had 


learned how to erect their colossal vaults, with no other 


ing the methods of the art of building uniform. 


workmen 
than unskilled laborers, with no material but shapeless stones and 
mortar, they seemed to have obtained a mode of construction that 
was destined to become universal. By means of their colonies and 
legions they pushed the new methods to the farthest limits of 
the empire. At every point to which the domination of Rome ex 
tended, they improvised entire cities, recalling by their general traits 


the aspect of the metropolis; and these cities became in turn 


many centers whence Roman architecture radiated with Roma 


habits and customs. Thus all tended toward uniformity Nowhere 
however, did the art succeed in acclimating itself without 


some of the characteristics that had marked it at its origin; it w 


the contrary, divided into a series of schools, whose clear] 
methods reflected by their diversity the infinite variety of 

sources and traditions. I could, to show these ditferences 
myself to instances of construction properly so called alone, t the 


shades of difference are still more clearly manifest when the forms of 


architecture are considered. Compare the monuments of Rome 
those of Roman Egypt, and on one side will be found the architectur 
that is regarded as the official style of the empire; on the other 
collection of types and proportions so similar to as to be mistakable 


for the art of the time of the Ptolomies; it is known, for instance 
that the porticoes of Denderah and Esneh do not date from before é 
Roman epoch. 

In Greece, as well, the Romans conformed to the traditions 


The frontispiece, known as the Entrance to the 
| 


ancient national art. 
Agora, is a curious monument of this Grecian school of the empirt 
a school, without doubt, degenerate, but still essentially Greek, whose 
works are rude imitations of the ancient Hellenic art, but wl 
borrow nothing from the forms of the contemporary art of Rome 

If other examples of this local architecture which departs fron 
the ordinary types of ancient architecture in Italy are desired, the 
can be found in the monuments raised in Central Syria during the 
first centuries of the Christian era \ll the edifices of Hauran, in 
which an ingenioustheory finds the origin of the French architecture 
of the middle ages, are much more like the monuments of France of 
the twelfth century, both in structure and decoration, than like the 


] 


edifices of Rome, Egypt, or Athens; a new and striking manifestation 
—- s 


of the national traditions that divided Roman art at all periods of 
its history. 

The cities of the western coast and of the southern part of 
Italy, Pompeii among others, retained their Grecian physiognomy 
under the empire; in the territory of ancient Etruria, the national 
tradition gave the edifices, even those of after the conquest, the 
seal of masculine simplicity so strongly marked in the Roman ruins 
at Perugia. 


We also had our architecture of the period of the Emperors; 
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restricted portion of the empire, the variety of aspects presented by 
the methods of construction. Looked at from a more general point 
of view, antique art offers this same diversity of aspects in all its 
branches. If the types of sculpture, of Roman ceramics, of provin- 
cial medals, or even of the mosaics found in different parts of the 
empire, are reviewed, everywhere the mark of local schools will be 
found with the same clearness ; everywhere a certain base of common 
principles will show the impulse emanating from Rome. But every 
where, under this apparent uniformity, attentive examination will 


} 


discover shades without number, or even contrasts, in accordance 


with the entirely distinct municipal life of the ancient cities. Each 
city had its own architectural traditions, as it had its civil institutions, 
its customs, and its cult. Roman art was essentially municipal; this 
was its first, its principal characteristic. Let us then think of it in 
its innumerable forms, not trying to lend it a fixedness of methods 
incompatible with the incessantly changing conventions and neces- 
sities. Transplanted to diverse soils, it was subjected to inevitable 
influences; it transformed itself in order to spread over all the 
regions of the empire; its methods were classed by species; its types 
were consecrated by time, and each colony, each municipality, had in 
its corporations of artisans, depositaries of the traditions of local 
practice ; 


freedoms of these labor 


and, as we will see, the Roman respect for the customs and 
rssociations contributed to rendering the 
distinctions between the different schools sharper and more durable. 


( Continued.) 





FIRE-PROOF BUILDINGS. 


PROPOSED change in the building law of Boston which has 


A 


ment houses of four or more suites shall be of first-class construction 


occasioned some discussion is that which requires that apart- 


that is, 


shall be built, both in their exterior and interior, of non- 


combustible materials. The objection that has been raised to this is 


that it is pushing the fire-proof theory to an unwarrantable length ; 


but, it may be that those who look upon the question from this stand- 


point do so in ignorance of certain important considerations. In 
the first place, the cost of fire-proof construction has undergone in the 


last few years an enormous contraction. Some of the best builders 


issert that the difference in cost between fire-proof construction and 
ordinary construction is no more than between ro and 20 per cent., and 


with the passage of the tariff bill and the increase that has been 


made in building timber, it is not impossible that the cost of first- 
class construction will be little, if any, greater than that of ordinary 


construction. A fire-proof building thus constructed, when once put 


up, has a durability which is worth, on account of the saving in 


depreciation, all of the added expense. In the matter of insurance, 


a decided reduction in rates can be obtained, and owners and 


have a insurance either 
A still 


further fact is that this form of construction is what is required in 


occupants can sense of security which 


against fire, life, or accident will not altogether give to them. 


practically all of the cities and towns of continental Europe, with the 
exception, perhaps, of Russia. Not only is it necessary in these 
places to build apartment houses and other large structures in this 
way, but the ordinary dwelling house is a fire-proof building. The 
result of this general adoption of correct methods of construction is 
seen in the almost entire absence of large losses by fire. Thus, in 
Berlin, which is a city about the size of New York, there are each 
latter 


metropolis, say, between 3,500 and 4,000, or ten alarms a day. But 


year about the same number of alarms of fire as in the 
although New York has a large and wonderfully well-equipped fire 
department, and Berlin a relatively small and seemingly poorly 
equipped defensive service, the fire losses in Berlin are not much 
larger on the average than those met with in such cities as Lawrence 
or Haverhill, while the losses in New York city, where this thorough 
system of fire-proof construction does not obtain, is each year from 
twenty to thirty times as great as it is in Berlin. The time has come 
to make a step forward in construction, and hence we trust that the 
suggestion of the building commissioner in the matter referred to 


will be favorably considered by the Legislature.— Boston Herald. 








Fire-proofing Department. 





DETAILS OF FIRE-PROOF CONSTRUCTION WITH 
BURNED CLAY. 


BY PETER B. WIGHT. 
COLUMN PROTECTION. 


HE work of the fire-proofing experts in connection with columns, 
BY pillars, or posts is confined to the protection of iron or steel, 
and forms no part of the construction of a building. An exception 
to this can be found in the first tier of seventy-two columns forming 
the arcade of the United States Pension 
Building, at Washington, which are built 
of drums of fire-brick, with a 5 in. hole 
in the center. Wooden posts are sup- 


a 


posed to take care of themselves, which 


is largely the case where hard oak is used. | | 
When disasters by fire, caused by the } 


breaking of iron columns, became fre- 
quent and noticeable, a great cry was 
raised by the underwriters, experts, and 
some professional firemen that nothing 





was safe in any building except a large 
wooden post which would not snap off or 
bend, but would stand as long as enough 
of it remained to carry its load. It was 
long before this time that other investi- 
gators had called attention to the danger 
of iron columns in a fire, and had sug- 
gested the proper remedy. The most 
prominent authority to demand the use 
of wood in superseding cast iron was the 
late Captain Shaw, of the London Fire 
Brigade, and what he said was taken up 
and echoed all through our dwn country. 
Yet, years before he published his first 
book, Wm. Stratford Hogg, an English- 
man, had, in 1862, taken out a patent for 
protecting iron columns from fire by 
building circular bricks around them and 
leaving an air space between. But he 
received no encouragement, and there is _feetnc Stone 


no record of his patent having been used. "LEYATION & SECTION 
THROVGH GIROER- 
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employed that would admit of the application of the oak in a good 
form for protection. Fig. 1 shows how it was proposed to use this 
system, and its application to iron girders. 

As porous terra-cotta was demonstrated to be 
a practicable article of manufacture in 1874, it 
was substituted for wood gores, and used for the 
first time with cast-iron cores of cruciform section 





in the Chicago Club, on Monroe Street, opposite 
the Palmer House in Chicago, now the Columbus 


FIG. 3. 


Club. In these columns, of which there are four, 

the terra-cotta blocks project one inch beyond the flanges of the 
iron columns, and they are secured to the iron, not only by the cement, 
but by wrought-iron plates, 2% ins. square countersunk into the tiles 
and screwed down to the edges of the 
flanges. The columns admitted of a 
plaster finish,and the ornamental capitals 
were of terra-cotta. Similar fire-proof 
columns were soon after used in the 
Milwaukee Board of Trade Building, 


some of which had six flanges in the iron 





ABOVE GIRDER 


angi Ringers 


cores. Five flange Phoenix wrought-iron 
columns were also used in the same build 
ing, and similarly fire-proofed. 


The next improvement in columns 
1OnN THROU 


| 









that were expected to finish twelve o1 





more inches in diameter was to make the 
cast-iron cores in the form of a cylinder 


with four or more projecting flanges of 


about 1% ins. projection This was 
found to require only a slight excess of 
metal over cylindrical castings of the 
_] same strength. The terra-cotta sections 


were made about 2¥% ins. in thickness, 
and were secured to the iron by the sami 
method as that used in the club house 
These columns were used on a large scale 
in the retail store built by the late D 
M. Ferry, on Woodward Avenue, Detroit 
in 1879, and were used from that time up 
to about 1888, in such a large number of 
buildings that a computation then made 
showed that there were upwards of 4 

lineal feet of columns thus fire-proofed 
Fig. 2 is an illustration of one of these 


columns, and Fig. 3, a plan of one having 











The result of this six flanges as used in the First National 
agitation was that in METHOD OF CONSTRUCTION Bank, Chicago. In 1884, this system 
many buildings oak WHERE WOOD: PROTECTED \RON came into extensive use as an application 
posts were used CABEERS. ee walaaieis to the Phoenix wrought-iron columns 
where it would have SS2%© ‘Uxtctectee sh These are the same 
been better -to em- FIG. I. in practical shape 


ploy iron protected 

by Hogg’s method. This agitation led the writer 
to invent and patent, in 1873, a method of pro- 
tecting cast iron by making the columns with 
four or more flanges, instead of in a cylindrical 
form, and securing gores of hard oak between 
them, depending upon the slow combustion of 
the surface of the wood, and its non-conducting 
properties when burning; for as a fact oak is 
a non-conductor of heat when one side is in 
combustion. The method was demonstrated by 
a comparative test with two unprotected iron 
columns in 1873. But while it attracted con- 
siderable attention, more on account of its novelty 
than its usefulness, the system was never put into 
use. It was not economical in the section of the 
iron used; yet no other form of casting could be 








as the cast-iron 
cores that had beenused. Instead of screwing 
the countersunk plates into the edges of the 
flanges, cast plates were made with two hooks, 
which would fit over the rivet heads in any 
part. As the blocks were built up in place, a 
course of plates was hooked onto the rivet 
heads at about every two feet in height, and 
then built in with the next course of blocks. 
In this way all the Phoenix columns of the 
Mutual Life Insurance Building, on Nassau 
Street, in New York, were covered, most of 
them being six-flange columns. Fig. 4 is an 
illustration of the usual method applied to 
Phoenix columns, and Fig. 5 shows a special 
method applied to two columns in the Chicago 
Board of Trade. It was not uncommon, also, 





174 THE BRIC 


where it was desired to give square cast-iron posts a round finish, 
to make the blocks flat on the inside, and curved on the outside 
for thispurpose. The countersunk 
plates were secured by screws to 
the outer angles of the castings, 
using them as if they were flanges. 
In the same way square cores were 
covered to finish square with 
chamfered angles (see Fig. 6), and 
even round columns were covered 
with porous terra-cotta blocks, so 
as to make them finish in a square 


form. For this purpose, and for 





the fire-proofing of cylindrical cast- 
FIG. 5 iron cores that were not provided 
with vertical flanges, the castings 


were tapped with holes into which small, round studs were screwed, 








ind the « ntersunk plates used to secure the fire-proof blocks were 
screwed int these studs (see Fig 7). 
This system was based on the idea that no fire-proof material 
e depended upon to hold itself in position, and that cement is 
sidiary to mechanical fastenings It did not allow any fire- 
ng of an iron column to bulge off by vertical expansion, be- 
LuSéE ended on the “ dual fasten ng ol the 
s te! otta blocks to theiron core. This proved ; 
to be e! t ever ( n whici t was tested. 
W he the Grant | k was burned in Chicago no 
1c e to make t fire prool n any 
part i ept that the cast-iron col 
vere overed is here lescribed FIG. 6 
5 1 ita n down in the 
were taken out with all their fire-proofing attached. 
ihe engineers atta eda to the office ol the supervis 
g ar f the Treas Department decided to 
proof the columns of all buildings between 1880 and 
refused to allow them to be cast with 
g ) illowed outr! is. of thickness for 
fire-proofing As they would not permit 
e drilled, the fire-proonng had to be 
s. To put these on the outside, or to 
ckKS on which the specifications allowed, 
‘ 1 xposed these fastenings to fire. Those 
y} ver ne by the Wight Fire-proofing Company 
! \A re vered Vill bloc ks iV ne grooved edges. As 
ourse was set, a hor f iron was bent around the 
ui hooked together at the ends, and dropped into 
‘ eT Chen ext course 
Vas € ‘ } e grot € lore down 
in 5 e iron ba were incorporated with 
the tiles and cement, and protected from heat on 
the ext or n this way the cast-iron columns of 
it least thirty government lildings were fire 
ofed gy. OS 18 an illustration of the method, 
g. 9 a plan of one of these columns. 
This is somewhat like writing up ancient 
nistory for every one of the processes above 
mentioned has been out of use for from six to nine 


. T 
irs i 


t is perhaps needless to add that they are 
the methods used for a long time by the company 
of which the writer was the originator, and which 
went out of business six years ago. The reasons 
for this are two They are such as are not called 
for in the specifications, and sometimes more ex- 
pensive than those in present use. It is part of 


its history that the Wight Fire-proofing Company, 


in the later years of its existence, followed in many 





cases the methods of its rivals in covering iron 


columns, for the simple reason that these were all FIG. 8. 


good chance \eft the columns intact though 
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that were called for and demanded in architects’ specifications, or 
paid for by the owners. This was even the case in some of the 
largest government buildings. What seemed to be- 
come the standard system of fire-proofing columns at 
that time consisted of a flangeless unglazed hard 
drain tile, scored in two places so that it would split 
in two, and then set up around the column so as to 





break joints. In some cases the architect or super- 
intendent would demand that they be tied on with 

wires, which was generally done when it was ordered, because it cost 
next to nothing, and it was not worth while to kick. An illustration 
of one of these is here given. (Fig. 10.) In other cases it has been 
customary to cover Z bar, or other kinds of built steel columns, with 
hollow blocks of hard, hollow tile, built as a wall around them and 
without fastenings, as was the case in the Horne Department Store 
at Pittsburgh, recently burned, and described in the 
June BRICKBUILDER. A few architects have re- 
quired that the Z bar columns shall have their 
hollows filled in with pieces of tile before the ex- 
terior covering is put on. In other words, they 


think that the hollow tile covering is better when 





it is stuck on as wellas built up. Such are the 
methods now generally used where 
tiles are employed, and hard or por- 
ous tiles are used indifferently ac- 


cording to whether the lowest bidder 





is a “hard” or “ porous” manufac- 

turer. FIG. II. 
There is some food for reflec- 

tion after reading the opinions of some of the most 

successful architects of New York and Boston, on 

the general character of our fire-proofing, in THE 


BRICKBUILDER for January and February. In 









 . the course of all of those interviews, which are 
characterized by very just criticisms of many of 
the shortcomings of the makers and users of clay 
fire-proofing materials, no suggestion was made of 
the necessity of securing the fireproofing to the 
iron or steel by mechanical means. Those who 
FIG. 10. referred to column fire-proofing only suggested in- 
creasing its thickness, and one said that it should 

be “at least” 4 ins. in thickness. Another suggested filling the 
columns solid with cement on the inside, and putting metal lathing 
and plastering on the outside. Mr. Carrére showed the most perfect 
knowledge of the defects and necessities of the fireproofing art as 
practised in Eastern cities; but his only suggestions about column 
covering were that they should be heavier, interlocking, or that they 
should be doubled. The building law of Chicago, which was last 
amended so that it should cover also the use of plastic coverings with 
metal lathing, requires that there shall be 
two air spaces around all columns. THE 
BRICKBUILDER has already pointed out that 
the defective method, as in the Horne De- 


partment Store at Pittsburgh, which dy some 


it fell off promiscuously, is admissible under 
its provisions. 

So we find that in the present state of 
the art neither the laws nor the practise of 
the leading architects, nor the methods ad- 


vertised by manufacturers or contractors,! 


1 The writer has looked in vain through the ‘published 
catalogues of the present manufacturers of fire-proofing 
materials of clay for illustrations, or descriptions of meth- 
ods for protecting iron or steel columns from fire, which 
provide for fastening the protection to the column, with 
the earnest hope to be able to do them justice, but has 
found none. Most of the illustrations given in them are 
unauthorized copies of some of the shapes that have been 
described in this paper, without the fastenings. Of those FIG. 12, 











us 












are calculated to insure the safety of this most vulnerable feature of 
modern fire-proof buildings. We have traced a brief outline of the 
art as it has been practised,— necessarily brief, 
for very much more could be said on the sub- 
ject. It does not show that the case is hope- 
less. It only demonstrates that we have much 
to learn that seems to have been forgotten. To 





sum up, it must be recognized that some method 
is better than others, and the best should be Yes OY 
It is an unfortunate fact that the ele- F” 
ment of cheapness has been the main cause of FIG. 13. 
depreciation, no less than the indifference of 

the architects. 


\ & 


used. 


This is not to say that the effective fire-proofing of 
columns is a very expensive operation. On the contrary, there is 
very little difference in cost between good methods and bad ones, 
and this difference would hardly be noticed in the aggregate cost of 
a large and expensively finished fire-proof building, if attention is 
given to this detail at the proper time. 

The writer was led into the field of fire-proof construction by his 
study of the best methods for protecting iron columns from fire. His 
first and every effort was to avoid any unnecessary additions to the 
diameters of columns. We have now become accustomed to these 
additions, and architects even propose to increase them. He found 
that porous terra-cotta was the best material for the purpose, because, 
on account of its own non-conducting properties, it did not require a 
hollow space. He also found by experiment and practise that a 
thickness of 2% ins. of this material was sufficient under any circum- 
stances, and that wherever it could be used it need not project beyond 
any flange more thanr in. He became convinced that any fire- 
proofing material was liable to be forced away from the column by 
its own /ateral expansion in the direction of the length of the column, 
and that it must be fastened directly to the column by mechanical 
means, countersunk for their own protection. 
These are the fundamental conditions of column 
fire-proofing, no matter how applied. They 
make it possible to save much space and yet 
get the best results. They are applicable to 
every form of vertical support now in use, and 
in applying them the best fire-proofing material 
ever made, porous terra-cotta, should always be 


used. 





The use of porous, and not semi-porous, 

material is recommended for inert or protecting 
material when used solid, while the semi-porous terra-cotta is recom- 
mended when used in the hollow form. 

In making these suggestions much has been said that looks like 
advertising, and it must be added by way of explanation that all 
patents covering these methods have expired, and there is no 
monopoly of these ideas. THE BRICKBUILDER in publishing them is 
only doing missionary work in a cause which it is endeavoring to 
serve. We do not claim to be infallible, nor is the admission that 
there is always room for improvement a confession of the weakness 
of a cause, In this case it shows that the use of clay in the erection 
of fire-proof buildings is always capable of a higher development in 
the hands of those who are seeking for the best results. 





Or all known fire-proofing materials, it has been unquestionably 
proven that burnt clay is the most effective for the prevention of the 
spread of fire. Where it has shown failure, faulty methods of ap- 


plication have been the cause. This is a matter that we may expect 


to see satisfactorily handled in the near future, as never before has 
it received the intelligent study that is being given it at present. 


that appear to have merit and originality, the illustrations Figs. 11 and 12 show a plan and 
general view of one method of the Pioneer Fire-proof Construction Company, of Chicago, 
in which hollow tiles are held together around the column with cramps. Fig. 13 shows the 
method of the Illinois Terra-Cotta Lumber Company for protecting the Lorimer steel 
columns, and Fig. 14 shows the same method for cast-iron cylindrical columns. There is 
no description of these, but it has been noticed in practise that the blocks are built in courses 
breaking joints. Nearly every maker in the country makes for the Z bar columns either the 
ordinary partition tiles or hollow blocks similar to those used in the Horne Department 
Store and illustrated in BricksuriLper for June. 
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Mortar and Concrete. 


LIME, HYDRAULIC CEMENT, MORTAR, AND CON 
CRETE. V. 


BY CLIFFORD RICHARDSON, 


THE MANUFACTURE OF NATURAL CEMENT 

ROM the preceding pages it is apparent that in the establish 
EF ment of the natural cement industry at any point, a thorough 
study of the chemical composition and physical properties of the 
available rocks is necessary, in order to determine upon the selection 
of suitable material for the purpose and the rejection of that which 
is unsatisfactory. The proper manner of mixing and burning strata 
of different composition must be decided upon, and the economi 
considerations affecting the quarrying of different strata, depending 
on their dip and overburden, must, of course, not be neglected. 

The following are the most important points to be considered in 
connection with the examination of hydraulic limestones 

CHARACTER OF THE Rock. The general appearance and na 
ture of the various strata in any quarry of cement rock, their color, 
grain, and hardness, are usually somewhat different, and sufficient to 
distinguish and identify them. An examination in the laboratory, 
even with limited facilities, will then reveal definite physical and 
chemical properties which will enable one to determine the ava 


ability of the stone for the manufacture of cement 


PHYSICAL PROPERTIES. It is of the first importance that the 
rock should be dense. A light rock will not burn well or gri1 i 
cement of suitable volume, weight, or density. The specific grav 
determined at 78 degs. Fahr. should not be below 2.70, and 


preferably be 2.8 or higher. Some hydraulic limestones 
specific gravity of only 2.65, and are inferior, while, where weatheri 
has taken place, it may be even less. The best rock is always ob- 


tained after a quarry has been so far worked as to have reach¢ 


yond all weathered material and alteration products. Where the 
dip is sharp, this condition is soon arrived at; but when there is little 
dip, all strata must be rejected which are near enough the surface to 
have been weathered or acted upon by water. 

In the Rosendale series of cement rocks the following de ties 
at 78 degs. Fahr. were found for stone, all from deep levels, but at 


different depths. 


Nearest Surface. 


Light rock, 2.830 

Dark rock, 2.849 
Medium, 

Light rock, 2.815 

Dark rock, 2.841 


Deepest. 


Light rock, 2.827 


Dark rock, 3845 


te 


At these depths below ground there is little difference in the 
density of the rocks obtained, all being very heavy and typical of the 
best quality. 

The Fort Scott, Kansas, rock, on the other hand, which is nearer 
the surface, has a density of only 2.730; that at Round Top, Mary- 
land, 2.731; while that of the hydraulic limestone of Illinois is no 
greater than 2.667, and of course does not produce as dense a 
cement. 

The state of aggregation is as important as the density of a 


cement rock. The mixture of clay, sand, and carbonates should be 
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thorough, and one in which the constituents were deposited in the 
form of an impalpable powder. Where the sand is coarse, the clay 
in lumps, or the carbonates in pockets without admixture of silicates, 
the rock is unsuited for cement burning. Mere inspection will usually 
reveal the uniformity of the rock, while the size of the particles can 
be determined by dissolving a weighed fragment, without pulverizing, 
in acid, and determining the size and amount of the insoluble par- 
ticles of sand remaining undissolved by means of fine sieves. As an 
example may be mentioned a magnesian limestone from a Virginia 


cement quarry, which might have made a fair cement were it not for 


the coarse nature of the stone. The residue of clay and sand, in- 
soluble in acid, consisted of 9.5 per cent. of partic les too large to pass 
an ordinary |! mesh cement sieve. It was, therefore, nec essary to 
reject this stratum in working the quarry 


In the Rosendale rocks the following residues were found in the 


cement rocks at various levels 
Per cent. of Residue on Sieve. 
Nearest Surface 200 mesh. 100 mesh. 50 mesh. 
Light rock, 2.9 
Dark rock 
Me 
Light rock 
Dark rock, 
Deeps 
Light rock f 2.0 0.4 
Dark rock, 1.2 5 3 
yn treat t with acids these rocks retained their original shape, 
roken down by a rubber pestle or the fingers, re- 
y ne ise, some firm silicious veins which were quite 
ler the microscope the fine residue has the appearance 
WW e it is necessary to use a coarse rock, the burning must be 
le ve der to bring about as much combination 
tw lir ind silica as possible; otherwise, the finished prod- 
klime and but partially combined silicates. 
HEMICA COMPOSITIONS. 
re LIME AND MAGNESIA. The amount of car- 
' ! limestone cannot exceed 75 per cent. and pro 
) ement id, in most ises, they should preferably be 
less thar er nt Where several strata are taken from one 
ul t is possible to use a small proportion of rock richer in car- 
onates, but this is undesirable on account of the difficulty of properly 
burt yr ther er limestone Che average composition of a mixture 
yf rocks under such circumstances cannot exceed 70 per cent. with- 


out the production of an inferior or hot cement. With 75 per cent. 


yf carbonate of lime the proportion for Portland cement is reached, 


ind a different system of burning is necessary. The material from 
wW h Portland cement is made will, however, give a rock cement 
vhen lightly burned, but one that is very quick setting. 


Hydraulic limestones, which are free from magnesia, probably 
nake the best cements when properly proportioned. They must, 
however, contain sufficient clay. Such a stone has the composition 
given for the No. 2 rock of the Maryland quarry where the total car- 
bonates are 68.44 per cent., including only 4.58 per cent. of carbonate 
of magnesia, while the silica and clay amount to 29.66 per cent. Rock 
of this description is rarely found. Where the latter constituents are 
deficient cement from such a rock is very quick and hot, especially 
when the rock contains more silicious sand than clay. 

MAGNESIA. As has been already shown, the majority of the 
hydraulic limestones in use in the United States are magnesian, the 
amount of magnesian carbonate varying from 39 per cent. to little 
enough for the stone to be considered as a straight lime rock. In 


any single rock or mixture the carbonate of magnesia should not ex- 
ceed 30 per cent., and should be preferably not more than 25. 
From a stone with more than the latter, the cement produced has a 
tendency to expand slowly with age, especially when deficient in clay. 
This is illustrated by a Western New York rock, having 37.0 per 
cent. of magnesian carbonate, and less than 11 per cent. of silica and 
silicates, which yields a cement which expands in concrete to a very 
large degree for many months or even years after use. 

The Rosendale cements, owing to their density and composi- 
tion, are the highest type of this class of cements. The rock they 
are made from contains only about 20 per cent. of magnesian car- 
bonate, with 30 per cent. of clay. 

SILICA AND SILICATES. The amount of silica and silicates in 
hydraulic limestones is, of course, inversely proportional to that of the 
carbonates they contain. When rich in carbonates they are poor in 
silica and silicates, and the reverse. As it is to the presence of these 
substances that the limestones owe their hydraulic properties, the 
amount which they contain is of the greatest importance. It is also 
of quite as much importance that the silica should be largely, if not 
entirely, in combination with alumina as clay, and not in the free 
state as mere sand. This is determined by the amount of alumina 
and iron in the stone, which serves as an index of the possible clay 
present. For example, in a stone from Akron, N. Y., and one of the 
Rosendale series, the analyses previously given show 35 and 29 per 
cent. of substance insoluble in acid ; but an examination of the amount 
of alumina and iron present reveals the fact that there can be but 
little clay in the Akron stone, while there is an abundance in the 
Rosendale, one having only 4.84 per cent. of alumina and iron while 
the other has to per cent. The Rosendale rock, in consequence, 
makes a very superior cement, while the Akron shows the peculiari- 
ties of a cement deficient in clay and too rich in magnesia. In fact, 
a deficiency in clay is more serious in a magnesian than in a lime 
cement, as under such circumstances there is very apt to be serious 
expansion of the cement after use. 

Cement rock deficient in clay yields cements which heat and 
set too quickly. On the other hand, too much clay in a hydraulic 
limestone is as bad as too little. Cement made from such rock will 
blow or expand, when immersed in water, especially when carelessly 
burned. Clay may also contain too much iron oxide and insufficient 
alumina, in this case yielding a weak cement. 

SULPHATES AND SULPHUR. Sulphur occurs in limestone as 
sulphate of lime and as pyrites or iron sulphide. These substances 
are rarely present in sufficient amount to affect the quality of cements. 
Sulphates are sometimes reduced in burning, combining with some 
of the iron oxide to produce the green color now and then seen in 
briquettes of natural cement. Two per cent. of sulphur in its com- 
pounds is a large amount for a cement rock to hold. 

ALKALIES. Potash and soda are sometimes found to a con- 
siderable amount, between 1 and 2 per cent., in the silicates of hy- 
draulic limestones. Unless they are present in more than the usual 
traces they have no effect on the cement. In excess they make the 
rock fusible in the kiln, in consequence of which such material is re- 
jected or must be burned slowly at low temperatures. As far as is 
known, they do not injure the quality of the cement. The amount 
present in various well-known cements is as follows : — 


ALKALIES IN HYDRAULIC CEMENTS, 


Milwaukee Cement, K,O 87% 
“ “ Na,O 1.64 
Ft. Scott = K,O .70 
” ” Na,O 1.33 
Akron, Star a K,O 1.39 
” ” ” Na,O .23 
Akron, Obelisk . K,O 1.60 


” ” ” Na,O 52 




















Buffalo Cement. K,O 1.44 
” ” Na,O 41 
Rosendale i K,O 
” ” Na 2 O 
Round Top ‘i K,O 
” ” ” Na,O 


It will be noticed that in some cases potash is in excess, in others 
soda. This is due to the kind of feldspar from which the clay in the 
cement rock originated. 

MINOR CONSTITUENTS. All limestones contain small portions, 
fractions of a per cent., of other elements besides those mentioned, 
such as barium, strontium, manganese, phosphoric acid, chlorine, and 
other widely diffused substances, but they have little or no influence 
on the suitability of the rocks for cement making, and may be 
neglected unless their amount is more than a trace. 


CRUDE TESTS OF ROCK, 


Where it is impossible to obtain complete chemical analyses and 
determinations of the physical properties, such as have been men- 
tioned, a fair idea of the peculiarities and deficiencies of any hy- 
draulic limestone may be obtained to supplement burning tests in the 
experimental kiln, or muffle, from an estimation of the loss on igni- 
tion. This corresponds to the amount of carbonates, and inversely 
to the per cent. of substances, insoluble in acid, present. From such 
a determination, especially when the appearance of the residue is 
examined critically with the object of learning its character, an ap- 
proximate conclusion can be drawn as to the value of a stone or the 
cause of its inferiority. 

In the simplest way an ordinary coal fire, in which pieces of the 
rock are buried and burned for varying lengths of time, will furnish 
much valuable information. 


APPLICATION OF THE RESULTS OF ANALYSES TO PRACTISE, 


As illustrations of the application of the information obtained 
from the physical and chemical examination of cement rocks to their 
selection and use in cement making the following cases in actual 
practise will serve. 


QUARRY OF MAGNESIAN HYDRAULIC LIMESTONE, 


Some years ago a new quarry of magnesian cement rock was 
opened in Maryland, which contained a large number of distinct strata 
which were available for making cement. I was requested, with due 
consideration for economical working, to select, after a chemical and 
physical examination, the best strata for use in making a high-grade 
natural cement. 

The strata which were submitted were eleven in number, mostly 
of light color, and all, with one exception, quite uniform in character, 
but readily distinguished by their appearance. The results of the 
laboratory examination were as follows : — 


ANALYSES OF MAGNESIUM LIMESTONE, MARYLAND CEMENT 


COMPANY. 
No. I 2 3 4 5 6 
Loss on ignition . . . 36.56 29.50 41.95 34.82 31.09 39.65 


SiR ee ee eee «~~ 6B 15.07 
Alumina and Iron Insol. 3.83. 5.60 2.03 4.54 


21.45 9.89 
ee 
Sols 340 47 8 35) = 2.86 CiC22«.733 


” ” ” 
Lee OE ae ee aR SEBS aga «33:87 2645 
Magnesia .. . . . 16.18 13.33 15.81 15.64 12.98 15.15 
SulphurasSO, . . . .78 1.2 trace 71 22 34 
Calcium carbonate . . 45.09 36.01 56.42 42.36 42.63 51.13 
Magnesium carbonate . 33.98 27.99 33.20 32.84 27.26 31.82 
Total. . . . . . «79.07 64.00 89.62 75.20 69.89 82.05 
Poor Bad Poor Bad 
Silica, etc., coarser than 
too mesh screen . 9.51 6.92 1.29 04 00 864.84 
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) 9 10 i 
Light Dark 

Loss on ignition . . . 28.55 33.23 37.3 39.64 30.94 38.95 
Silica . inthe 33.06 20.47 15.01 9.06 19.70 S.o1 
Alumina and Iron Insol. 3.26 5.09 3.22 4.84 4.84 2.63 

» atte Eek s. ga8 2.07 5.22 2.51 5.09 1.59 
OO ee ee 26.20 25.85 27.88 20.25 39.77 
DEON, co « + 6. SOTO. BE.GQ 16.84 26.67 15.23 7,43 
SulphurasSO. ... £2 58 trace 38 34 14 
Calcium carbonate . . 36.31 46.79 46.17. 49.79 36.16 71.03 
Magnesium carbonate . 21.55 24.34 39.56 32.91 31.98 15.6 
Pe es tk) eee eres «6Sh.93 982.7 68.14 86.63 
Silica, etc., coarser than 

100 mesh screen. 32 1.31 32 2.02 33 


The rocks of the different strata in this quarry are distinguished 
in a general way by the rather low percentage of alumina and iron, 
and consequently of clay. The insoluble portion in many cases is 
largely silica, and rather coarse grained, as may be seen from the 
determinations of its size. 

Stratum No. 1 was recommended for rejection, as it contained 
9.5 per cent. of sand coarser than would pass the ordinary screen of 
100 meshes to the inch. This rock was also too rich in carbonates 
and would have given, under the best handling, an inferior cement 
as magnesian cements deficient in clay are not constant in volume 
after use. 

Stratum No. 2 had an excellent chemical composition but physi 
cally was too coarse, and, lying among inferior strata, it would natu 
rally be neglected for economical reasons. 

Stratum No. 3 was rejected because quite deficient in clay and 
silica, 

Stratum No. 4 was characterized as a poor rock which might be 
used if necessary, but was not recommended, being deficient in clay 

Stratum No. 5 was marked as being a slight improvement over 
No. 4 owing to the smaller amount of carbonates it contained, 
although deficient in clay. 

Stratum No. 6 was too rich in carbonates and too low in alumina 
or clay to be used for hydraulic cement. 

Stratum No. 7 proved the most silicious of the series, although 
it contained little clay. With care in burning it could be used, as 
the silica was present in a state of fine division, It is, however, not 
an entirely satisfactory rock. 

Stratum No. 8 proved a good stone for this quarry 

Stratum No. 9, in both its forms, light and dark, was, beside 
having great lack of uniformity, too rich in carbonates and defici: 


in insoluble matter. By itself this stratum would prove a poor one 


i 
Stratum No. 10 was an excellent one, and was recommended for 
use. 


Stratum No. 11 appeared at a glance to be insufficiently hy- 
draulic, and was excluded. 

Of all these strata, for one or more reasons, only those numbered 
5, 8, and 10 were considered to be fairly good rock, if burned by 
themselves. The possibility, however, of mixing the cement made 
from the different strata permits the faults of one to correct those of 
another to a certain extent. The stratum No. 7 was, therefore, in- 
cluded, and such a mixture served very well. Cement so prepared 


analyzed as follows: — 


C's }5 « «+ » »« ¢ 2 « . O29 
CoC. tlt le lll lt lw Ct «CGLZO 
IE Sw Ge ew le EEO 
Alumina and iron oxide aa 
Tre Sit le oes @ « 0 '¢ '« .§%30 
IT us Gg ta 0 te 0 te ts * EES 
SS a .40 
NSS Fete Be ng Yh ¥ hw - kk 1.50 


The proportions of silica, clay, and carbonates are satisfactory 
in this mixture, and gave a good cement which, it would seem, might 
perhaps have been improved by some further slow burning, as too 
much of the silica was in the uncombined-form. As a matter of fact, 


however, rock from this quarry in practise had to be burned lightly 
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and with great care to obtain the best results, and for this reason 
considerable silica was left uncombined. The cement has proved, 


after long use, to be a satisfactory and permanent one, although 


probably not one of the best. 


QUARRY OF MAGNESIAN FREE CEMENT ROCK. 


In another Maryland quarry, where the rock was as nearly free 
from magnesian arbonate as ever happens, an opportunity oct urred 


for a study of the variations in composition of a large number of 


strata, and of the suitability of this kind of hydraulic limestone for 

cement making The strata had a dip of nearly 90 degs., and, 

being exposed along the face of a high cliff, were, in consequence, 
' 

er iccessible 


he rocks, fifteen in number, had the following composition and 


furnished, when burned by themselves, experimental cements which 


et and tested as given 
OMI riON OF THI rRATA OF ROCK AND TESTS OF THI 
MENT BURNED THEREFROM IN A MARYLAND QUARRY, 
MAY—JUNE, 1892. 
‘ 
| 28 20.4 25.72 26.360 16.358 
\ i 12.5 12.4 12.28 10.85 5.42 
t 1 5.22 5.5 2.86 
ul $5.86 3 43.82 48.75 62.56 
lag 8 2 2.31 2.55 5.70 
I A i $6.04 I $60.13 51.0 65.32 
| i ! xi 5 17 17.5 16.35 11.25 
1.18 1.53 1.73 67 
La S $5. +4. $6.22 37.24 27.66 
30 It I it O5 it 7 it 20 It 
' th 
eat 3° O4 6 O64 
4 > 252 19 2186 
152 252 276 307 
if I Io4 1608 127 
1 5 21 206 233 
! 
1.94 12.12 21.78 29.22 
) 3 2.36 5.57 11.48 
3 3.78 3.82 3.52 
60.75 1.5 51.82 61.4 14.57 
‘ 1 ul é I 1.07 23.39 3.15 3.50 
I ¢ ( 349 75-21 94.55 49.43 
1 yxice I 4 5 .f O.14 9.39 15 ) 
j I ) | 79 
I S ‘ es 33.68 15.52 18.20 31.17 44.22 
é t 32 ft 48 ft. 14 ft. 
rensile strengt! 
1 eat OI 45 54 
218 22 225 
I 2062 220 
ynths 
S parts rt 152 157 1605 
24 239 205 
' 14 15 
i 160.52 15.5 35.39 5.75 42.94 
\ \ 5.40 6.34 13.40 » 12.62 
[ron 3.66 4.28 4.25 2.62 5.92 
Calcium carbonate 69.54 43.03 33.01 580.39 25.56 
Magnesium carbonate 2.69 16.00 7.50 4.02 5.35 
Total carbonate , 72.23 §9.03 41.17 84.41 33.91 
rotal aluminum and iron oxide. 9.12 10.62 17.74 5-32 15.54 
Sulphur “ : So 35 82 64 17 
Total silica and silicates - + 25.94 39.12 53.12 14.10 61.48 
Set initial » be cel eee 14 ft. 


Tensile strength. 


eee a ee oa 
7 ” « @. Atees’ «+ See 1358 
28 ,, ms .: ¢ ale» «ae 300 
7 days, 2 parts quartz. . . . . 233 80 
a ae 2 ae er ie ee 190 


These hydraulic limestones are very typical of cement rock 
which is free from magnesia. They show quite as marked variations 
in composition as those of any quarry that has been examined, hav- 
ing from 84 to 34 per cent. of carbonates containing from 23 to 2 per 
cent. of carbonate of magnesia, with from 61 to 14 per cent. of silica, 
alumina, and iron oxide, and from 1.73 to o per cent. of sulphur as 
sulphates. Physically the rocks were of very fine texture, as only 
one, No. 5, left particles too coarse to pass a sieve of 100 meshes to 
the linear inch on solution in acid, in this respect being very differ- 
ent from those of the magnesian quarry previously described. Of all 
the rocks it is at once evident that Nos. 7, 8, 13, 14, and 15 must be 
rejected, 7, 8, and 14 on account of their excess of carbonates and 
deficiency in clay, and Nos. 13 and 15 for the opposite reason. Stra- 
tum No. 8 would, however, furnish a cement of the Western New 
York class. 

Of the other strata, cements were burned in an experimental 
kiln and tested, with the results given. The remarkable fact that 
good, natural hydraulic cement could be made from rock of such 
very varied composition is very striking. 

The group of strata 1, 2, 3, and 4 are all very high in alumina 
and iron, consequently of clay. Nos. 2 and 4 are in addition the 
highest of these in lime, and consequently yield the quickest setting 
cements. No. 3, having the least lime, is the slowest setting. With 
the high percentage of clay which these limestones hold their burn- 
ing must be conducted carefully, or blowing cement would result. 

Strata 5, 6, and g are lower in clay and higher in lime than those 
preceding, and furnish slower and more satisfactory cements. No. 
10 resembles the highly clayed rocks 1 to 4. No. 11 is so rich in 
lime and poor in clay as to make a fiery cement, and No. 13 is, ag we 
have mentioned, rejected on account of its magnesia. 

We found, then, in this quarry two particular classes of rock, one 
highly clayed, the other much less so. This fact and the economy 
of working the strata led to the decision to burn the strata 2, 3, and 
4, as one lead in the quarry, in one set of kilns, and numbers 9 and 
11 as another lead in another set of kilns, mixing the burned rock be- 
fore grinding. If an increased output was desired, it was suggested 
that Nos. 5 and 6 be added in the second series, or No. 12 omitted 
and these used in its place. 

With these suggestions as a guide the works were established, 
and a high-grade cement made after some experimenting as to the 
best manner of burning. 

The physical properties of the cements made from the different 
rocks of this quarry are instructive. The high lime and low-clayed 
rock, No. 11, made a cement which gave the greatest immediate re- 
turns, both in quickness of set and in tensile strength, of any of the 
strata, It must be noticed, however, that, having acquired this 
strength quickly, there was little or no increase at a later period. 
This is very characteristic of such cement. 

The magnesia rock, No. 12, gained in strength slowly, as all mag- 
nesia cements do, but would in the end have probably exceeded many 
of the others. As it was, it surpassed in neat strength all but one at 
28 days. If used for the manufacture of cement, it would probably 
have to be burned in a different way from the other strata, to obtain 
the best results. 

Strata Nos. 1 and 4, which are nearly identical in composition, 
yielded cement of quite different quality, No. 1 being the weakest of 
all that were burned. This can only be attributéd to a difference in 


the manner of burning. It is probable that No.’1 was either under 
or overburned. 


The cements from the other strata were much alike in tensile 
strength. 














The Masons’ Department. 





STRAINS IN ARCHES. III. 
BY JOSEPH MARSHALL, 


F we now apply to the method pointed out in the foregoing 
| chapters the test of the “ resolution of forces,” we will have a 
fair comparison, and may judge whether the foregoing methods are 
sufficiently approximate in their results to be considered worthy of 
adoption in practise. 

Referring to Fig. 10, which is drawn to a scale of % in. to the 
foot (reduced one half in reproduction ), we have the heavy line B 
to a indicating the pier supporting an arch indicated by the heavy 
lined arc a to v, which is intersected at c’ by the neutral line o x 
drawn at 45 degs. elevation. 

Assuming that the arch is 1 ft. by 1 ft. sectional area, and that 
the weight of that part of the arch above the neutral line is (in even 
hundreds) 2,000 lbs., and that part below the neutral line also 2,000 
Ibs., we have the diagonal line cv indicating a force of 2,000 lbs. in 
the direction towards c’. Resolving this into two equivalent forces,— 
one acting horizontally, the other vertically, — we have the parallelo- 
gram c Hv w, which in their magnitude and direction are equal to 
cv. lfc w with its indicated force acted from c towards w, and ¢’ 
H also with its indicated force acted towards nH, they would con- 
jointly exactly balance the 2,coo lbs. indicated of ¢’ v. 

Then for the force and direction of the lower part of the arch 
we have the parallelogram ¢ a’ a / with the diagonal / a’ indicating 
a magnitude of 2,000 Ibs. force, with its equivalents / a vertically and 
/ ¢ horizontally. ‘The forces indicated by the horizontal lines 7 
and ¢ H act in opposite directions and in the same straight line, 
and, therefore, are to each other as the algebraical differences of 
their magnitudes. If they were of equal magnitude they would ex- 
actly balance each other. But they are not equal in magnitude, 
and hence one must be greate 





* than the other —c’ H, indicating the 
thrust, is the greater, and / ¢’, indicating the counterthrust, the lesser. 
Beyond establishing the ftelations and magnitude of the forces in the 
arch the employment of the parallelogram of force is useless, because 
the excess of force, whatever it may be or in whatever direction 
acting, acts upon the pier at / and in manner to convert the pier into 
a lever of the length 7 2. Having discovered the difference in 
magnitude between the thrust and counterthrust, and knowing the 
length of the lever 7 B, nothing remains but to proceed with the 
numerical calculation as in Chapter II. The diagonal line ¢ 7 be- 
ing charged with representing 2,000 lbs. force, and choosing the 
scale of one eighth of an inch for 125 lbs. (convenience dictating), 


we have c to H equal to 143% eighths, and 
from / to c’ equal to 6% eighths. 
Subtracting, we have 8% eighths thrust 
x 125 lbs. to each eighth 125 


Gives excess of thrust at 7 
x by length in feet of lever 7 B 44% 
Excess of thrust force at B 47547 lbs. 
This must be counterpoised by : 

+ weight of half arch 
plus weight of pier, 
30 ft. by 121% Ibs. weight per cubic feet | 3937 
Total counterpoise weight in pounds 


1062 % Ibs. 


4000 Ibs. 


for ins. 
20700 (2 ins, 

15274 

5426 

7037 

Or 6 ft. 244 ins., nearly, for the length of the bent arm of the lever 
from B towards x. In our numerical calculation in Chapter I1. we 

found the requirement at this point to be 6 ft. 4% ins., or 13¢ ins. 

more than by the present calculation. 


= ¥ nearly. 
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/ 


It is now expedient that we inquire into the necessary length of 
the lever arm at a, the springing line of the arch. 

We have, of course, the same excess of thrust force indicated 
above, but the counterpoise weight is reduced to the weight of the 
half arch only, and the length of lever is only from / to a, 1434 ft. 

Hence we have : — 

Excess of thrust at / 1062 % lbs. 
< length of lever / to a in feet 143¢ ft. 
Thrust force at a (omitting notice of fraction) 15672 lbs. 


+ weight of half arch in pounds 4000 ) 12000 ( 3 ft. 


12 torins 
44064 (11 ins 
$40 


or the bent arm of the lever / @ extending towards 4 is shown to be 


required to be 3 ft. 11 ins.,— the fraction is worthless. 

In numerical calculation in Chapter II., this arm is shown to be 
4 ft. 3% 
134 ins. for the arch when mounted 


ins.; there is then a difference between the two results of 


on piers 30 ft. high, and 9% ins. 
when the arch rests on its spring- 
ing. The question will at once 
arise why this difference — even 
small as it is—why does it appear? 
In answer we will say that in 
the method shown by Chapter I1., 
the fixing ot the length of the lever 
through which the counterthrust 
force operates is somewhat arbi 
trary, as is also the counterthrust 
force itself. But, although arbi 
trary, convenience is served by it 
and the degree of accuracy quite 
sufficient for practical use. Lim 
ited space herein forbids more ex- 
tensive explanation and observa- 
tions upon this very important sub- 
ject,— conditions which may in the 
future be otherwise removed, 
but it is necessary here to observe, 


as a Cautionary advice, that the di- 





mensions of pier required to sup- 


port a given arch are not safely ascertained by 


drawing i st 


from the indicated requirement at the nether base of the pie 
r, to the indicated requirement at the spring line of the arch, a 
The exterior boundary line of such a pier would be invariably co 


outwardly. The manner of ascertaining the proper degree of con 


vexity in any required pier is to divide the height of the pier into am 
desirable number of parts — equal or unequal — and to consider th 
lines of division as so many different bases, and find the extent of the 
horizontal arm for each base separately, then trace the line of curva 


ture between the indicated points. It is not necessary that the pei 
manent face of the pier shall remain possessed of this curvature, but 
only that such curve be regarded as a cautionary signal to the de 
signer, perhaps disappearing when the final dimensions are reduced 
to consonance, with the judgment and intentions of the designe: 
Before closing this communication we beg to be permitted one 
remark concerning something like advice, given to us by so many 
authorities commenting on arches as structural factors. I mean the 
importance which seems to be attached to the “depth of the key 
stone.” From this, some pleasant fictions seem to have been roman- 
ticated as to the size of the voussoirs or archstones. Those authors, 
quoting from arches which, it seems, have been structurally success 
ful, have laid down quite lengthy tables of the depths of keystones, 
and we are expected to take this advice as a fish might take a bait 
and swallow it. If the structure, based on this advice, is a success, 


we congratulate ourselves ; if it fails, we, in part, excuse ourselves on 
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the score of precedent, and partly because of the alleged “ dishonesty 
of the contractor,” the “ incapacity of the workmen,” “ treachery of 
the foundation,” or some other ingenious fabrication. 

The relation of keystones to voussoirs, or archstones, is this: 
Chey must not be of less depth than their next neighbor archstones, 
or such masses as may be employed to serve as archstones. If we 
take this view of it, there still remains importuning us for an answer 
the question, What should be the depth of the arch blocks, and how 
shall we determine this for any required instance ? 

We should approach the reply in this way : 


1. The weight the arch is to bear (the weight of its own mass 


ncluded) as compared with the resistence to crushing which the 

material of which the arch is built possesses: in the same manner as 

the crushing strength of a vertical pier or wallis considered and deter- 

mined ; for, after all, an arch is only a wall or pier built more or less 
irallel to the horizon, instead of perpendicular to it. 

By considering convenience as regards the conventionally 
ora dentally fixed masses of materials of which some arches are, 
ind others may be built, such as brick, rough stones from the quarry, 
building tile, etc., ete., and then allowing reasonably for defections in 

iterials an workmansh | ind “there are others.” 
by far the greatest number of arches are built stronger than the 
cde inds of their position are ever likely to require, and this because 
we do rt ire to reduce iterials to exact dimensions that we may 
know e necessa We take such as we find ready to hand which 
vill serve Chis is true particularly of all arches of little span and 
¢ i yy WwW ¢ Y 
ly whe ive the shaping of the material, both as to 
nens ind { subject to our judgment and order that the ques- 
esents itself, How much sus¢ we have? or, How little 
in we with safet Then the suggestion 1 above becomes 
1e t of the arch is not ascertainable 
) ke ye Itis better to make the keystone 
re ents f a“ keystone ” is at all permis- 
onspicuous member of the brother- 
Of course we find the center and highest 
ig (because of precedent) place on which 
rnaments” or lecoration,” and for 
i great way around to mask our purpose. 
ens that our purposes are a long time masked, 
veaves many fantastic webs around them, 
t nceal the underlying motive or render a 
iln st impossible For these reasons we wan- 
s g al ibyrint f uncertainties, making pursuit 
te vill-o’-the-wisps, but not readily finding our way out. 
\ 1andary we often find uneasily brooding. In 
m of estion itis: WHAT RISE SHOULD AN ARCH HAVE? The 
ypular m s full of the idea that an arch, to be “ strong,” must 
iave relatively great height above the tops of its piers. But this, like 
nany other popular ideas, is a fallacy. But the arch with a great rise 
ibove its springing is more easily destroyed than a popular fallacy. 
Che least 7 an arch has, when its supports are competent, the 
nger the structure will be Chen the question propounded above 
st of necessity change its form and become, What is the least rise 
ient for full structural efficiency in an arch? 
We would answer that the least rise must not be less than the 
livalent of npression under the greatest weight to be borne. 
laking it for granted that some curve may be traced through 
ponent parts of an arch, it follows that the arc is longer than a 
straight from one extremity of the arc to the other. It is self- 


evident that the longer line would not pass through the space occupied 
by the shorter one herefore the arch could not drop through the 
void it spans. Butif by any means the length of the arc be shortened 
to a length less than the straight line between its extremities, then 
it will readily drop into the void. This, it seems to us, is the whole 
essence of the philosophy involved in the relation between the rise 


and span of an arch. 


Recent Brick and Terra-Cotta 
Work in American .Cities, 


and 


Manufacturers’ Department. 


EW YORK. —A state of midsummer quietness seems to be 
N prevalent in this city, but it is no more than should be ex- 
pected, and is not an alarming condition of affairs. Onthe contrary, 
the outlook for the coming fall and winter is very bright, and even 
the architects, who are not busy now, seem to be sanguine as to the 
future and what it will bring forth. There seems to be no reason 
why this city should not share in the good times which are sure to 
follow, with the tariff law settled and confidence restored. 

The coming election for the first mayor of Greater New York 
will undoubtedly cause considerable excitement, and possibly some 
interference with business ; but this will be counteracted by the feel- 
ing everywhere prevalent that the city will be benefited ultimately by 
consolidation. 

Among the items of new work which have been reported are : — 

\ five-story brick and stone tenement at Nos. 104 to 106 Second 
Street, for Mrs. Van Alen, of Newport, R. I. Clinton & Russell are 
the architects. 

An office building to cost $125,000, designed by C. P. H. Gil- 


bert, architect, will be erected on the northeast corner of Broadway 





rERRA-COTTA DETAIL, BUILDING FOR THE EVANS ESTATE, 


BUFFALO, N. Y. 
E. A. Kent, Architect. 


Executed by the Northwestern Terra-Cotta Company. 


and Maiden Lane. It is interesting as showing the enormous value 
of real estate in this locality to note that this lot 30 by 50 ft., with 
the old five-story building which is now on it, was sold for $245,000. 

R. Maynicke, architect, has planned a $250,000 office building 
to be erected on Broadway for Henry Korn. 

McKim, Mead & White, architects, are making extensive alter- 
ations to the residence of ex-Secretary of the navy, Wm. C. Whitney. 
It is said that the alterations will cost $150,000. 

Mr. Oliver H. P. Belmont has purchased a lot on the southeast 
corner of Fifth Avenue and 77th Street, for which he paid $150,000. 
The lot is 27 by 120 ft. Mr. Belmont intends to erect a handsome 
residence, but plans have not yet been prepared. 

A. M. Welch, architect, has filed plans for one three-story and 
three two-story brick and stone stables and dwellings on 77th Street. 
Cost, $60,000. 

H. J. Hardenburgh, architect, has drawn plans for a hotel to be 
erected at 54 and 58 Third Avenue. Cost, $400,000. 

Dehli & Howard, architects, have planned an academy of music 


for the Apollo Club, of Brooklyn, to cost $600,000. The site has 
not yet been selected. 


Buchman & Diesler, architects, have completed plans for a 
twelve-story store and loft building, to be erected on Broadway, be- 
tween Prince and Houston Streets, and to cost $800,000. 








HICAGO.— Bids on anything in the building line can be 
obtained at remarkably low figures. Contractors who 
formerly awaited invitations are now soliciting opportunities to 








RESIDENCE AT MADISON, N. J. 


Clinton & Russell, Architects 


figure. There is, however, a brighter feeling, and building is on the 


increase, though the increase is slow. As the political economist 
would term it, the improvement is a conservative, healthy one. 

We repeat ourselves, as the facts are doing, when we say that 
the greatest part of the building activity is in small flat buildings, 
which can be seen springing up even in the outlying districts of 
Chicago. The greater number of these cost from $7,000 to $12,000 
or $15,000. One, costing $35,000, may head the column of build- 
ing news, while $75,000 to $100,000 figures often get extended 
description. 

Alterations of stores and commercial buildings have been 
referred to as an important feature of building operations in this 
city this year. The remodeling of one hotel is just being com- 
pleted, and that of three more well-known hostelries will soon be 
under way, under the direction respectively of Jenney & Mundie, 
Wilson & Marshall, and W. W. Boyington & Co. 

Holabird & Roche have let contracts for a commercial building, 
seven stories high, to be erected near the new public library. 

The one building proj- 
ect which interests the gen- | 
eral public in Chicago is the 
Post-Office Building. The 
old one did finally disap- 
pear, and now the site is a 
desert waste —a lonely look- 
block 


square, surrounded by a 


ing excavation a 


dense business population. 
A contract has just been let, 
however, to McArthur 
Brothers, some $235,000 in 
amount for foundation work, 
and they will begin soon to 
drive piles. 

The old post-office had 
continuous foundations of 
heavy concrete so well built 
that they had to be blasted 
out. They rested on a bog, 
however, and the unequal 
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loading caused serious trouble. The foundations of the new build- 
ing are not to be of the isolated type, but, like those of the public 
library, where the consulting engineer was the same, Mr. Sooy Smith, 

will be piles. They are to be of Norway 
pine, and the contract requires that they be 
driven to bed rock 103 ft. below the street 
level. 

Some two hundred thousand, more or 
less, Chicago bicyclers are beginning to pay 
their $1 each for license tags, in pursuance 
of a recent ordinance. The architects have 
not as yet begun to pay their $50 apiece for 
their license tags, in accordance with the new 
State law. 

The Pioneer Fire-proof Construction 
Company lately lost one of their factories by 
fire. This may have been a satirical joke on 
the part of the little red devils, but we ar 
pleased to know that the company’s business 


will not be seriously interfered with 


OSTON.—While there is not a great 
B deal in sight at the present time in the 
way of new building operations, yet there is 
every reason to believe that Boston is on the 
eve of a very active period in this respect 
Real estate owners are beginning to feel the 
demand on the part of their tenants for better 
accommodations, and the old-time buildings are fast being vacate 


because of the decided preference given to modern structure 
I S 


majority of business men renting offices. It is doubtful if 

the other large cities have as large a proportion of antiquat 

ings located on valuable business sites as has Boston Phe mmer 
cial heart of the city is largely made up of just such st 
varying in age from forty years upward. It is now becoming ¢ 


to the owners of such property 


that in order to get proper returns 


upon the valuation of their real F 7 VW 

estate, they must tear down these =~ 1 

old buildings and rebuild with a 

fire-proof structure, equipped with : I 

all the appliances that go to make «|| ‘ t 
fog ¢ vi 

a complete and up-to-date ofce it —- 

building. Within the past year or ii ; he 

two, these antiquated districts have tm ’ 

been here and there invaded, and 1 i) 


on ~_ 





= 
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FIRST FLOOR PLAN, RESIDENCE AT MADISON, N, J. 


Clinton & Russell, Architects. 


moder n 


Id2 


W 
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buildings of attractive appearance have been, or are now 


being erected, which, by force of contrast, make the old structures 


NCE, WOODLAWN AVE., COLUMBUS, 
I \ ‘ Arcl 
the Columbus Brick & Terra-( 
r r e¢ o}l S vill. we believ e, be soon 
re g of these localities, especially now 
siness conditions warrants investors in 
\ t ses Of this nature 
yuth Union Terminal Station along the 
i leral Streets greatly increases the valuation 
ind, to some extent at least, will alter the 
the streets mentioned, and also in the imme- 
e st yn Owners of real estate on the line 
ite that their properties will become valu- 
S ents, and should this prove true, 
é t few years, a general rebuilding of 
ct 
Wor the station itself is rapidly progressing, and not- 
eSE »bstacles encountered, the 
ihead of their contract. Superinten 
will oubtless begin to lay front 
g atthe Summer Street corner by 
f nless something unforeseen 
ere tt ibt but that the station will be ready 
f 189 
\mong the new ngs, either now under process of 
ron wl vork will be shortly begun, may be 
following 
eweller’s Ex hange office and retail store building 


t ut e rner of Bromfield and Washington Streets, 
vy & Wetherell, architects; Fuller Construction Com- 

I igo, contractors; to be constructed of brick 
erra-cotta The Russia Building (mercantile), Atlantic 
e and Congress Streets, Peabody & Stearns, archi- 
( verett Clark, contractor; to be constructed of 
onverse building (office building), Pearl and Milk 

ts, Winslow & Wetherell, architects; L. P. Soule & 
contractors; to be constructed of brick and _terra- 
Paul Revere School Building, Peabody & Stearns, 
itects; W. S. Sampson & Son, contractors; to be con- 
ed of mottled brick and gray terra-cotta. Bath-house 


OHIO 


ta 


for the city of Boston, Peabody & Stearns, architects, James Fagan, 
contractor; to be constructed of mottled brick and gray terra-cotta. 


( 


Sha 1a 





Brookline Real Estate Trust Building (a 
2 $250,000 fire-proof apartment hotel) at Brook- 
line, Winslow & Wetherell, architects; T. S. 
Robbins, Worcester, Mass., contractor; to be 
constructed of brick and terra-cotta. St. John 
Parish Church, East Boston, Martin & Hall, 
architects, Providence, R. I.; W. L. Clark & 
Co., contractors; to be constructed of brick 
and terra-cotta. Cambridge Savings Bank 
Building, Cambridge, Mass., C. H. Blackall, 
architect ; Norcross & Cleveland, contractors ; 
to 
Puffer Building (mercantile), Harrison Ave- 
nue and Essex Street, Rand & Taylor, Kend- 
all & Stevens, architects; to be constructed of 


be constructed of brick and terra-cotta. 


terra-cotta and limestone. Solid terra-cotta 


front above the second story. Masonic 


Temple, Boylston and Tremont Streets, Lor- 
ing & 


Phipps, architects. Fire-proof build- 


ing; to be constructed of brick. $200,000 


E. D. 
Ryerson, architect; to be constructed of brick 


apartment hotel, Brookline, Mass., 


and stone. $630,000 apartment block, Back 


Bay, Henry E, Grieger and John Addison, 


architects, Chicago; to be constructed of 


brick and terra-cotta. Residence for Earnest 


W. Bowditch, at Milton, Mass., architects, 

inate McKim, Mead & White; C. Everett Clark, 
, contractor; to be constructed of brick. 
$150,000 dormitory, Cambridge, Mass., Coolidge & Wright, archi- 
tects; to be constructed of brick; fire-proof building. $120,000 


apartment hotel, Back Bay, Charles E. Park, architect; to be con- 


structed of brick. 


Gould, architect; to be constructed of brick. 


$60,000 schoolhouse, Somerville, Mass., Aaron H. 


$130,000 apartment 


hotel, Back Bay, H. B. Ball, architect; to be constructed of brick. 


$500,000 office building, corner Somerset and Beacon Streets, Boston ; 


Congregational 


architects : 


to be constructed of stone. 


Publishing Club, owners; Shepley, Rutan & Coolidge, 


New brewery forthe Puritan 


Brewing Company, Charlestown, Mass., Hettinger & Hartman, archi- 


BRICK AND 





rERRA-COTTA RESIDENCE, PITTSBURG, PA. 


Reezer Bros., Architects. 








tects; Mack Brothers, of Salem, contractors; to be constructed of red 
brick. $150,000 addition tothe Insane Hospital, at Worcester, Mass., 
Fuller, Delano & Frost, architects, Worcester; to be constructed of 





CARTOUCHE PANEL, NEW YORK AND NEW JERSEY TELEPHONI 
BUILDING, BROOKLYN, NEW YORK. 


R. L. Daus, Architect. 
Executed by the Perth Amboy Terra-Cotta Company 


$30,000 church, Exeter, N. H., Cram, Wentworth 
& Goodhue, architects. Revere town hall, Revere, Mass., Greenleaf 
& Cobb, architects; W. L. 
structed of red brick and @ray terra-cotta. 


brick and stone. 


Clark & Co., contractors; to be con- 


T. LOUIS. — The report of the Commissioner of Public Build- 
~ ings for the last month shows an increase in the number of 
permits issued, and also for a better class of buildings. This, for 
one of the dullest months in the year, affords considerable encourage- 
ment, and the feeling seems quite general that there will be a steady 
improvement in business throughout the year. 

The most important happening in this part of the architectural 
world of late, perhaps, has been the competition for the St. Louis 
Club. A short time ago the club, becoming dissatisfied with their 
present location at 29th and Locust Streets, which is a most inter- 
esting piece of Romanesque work, by Peabody & Stearns, selected a 
site on Lindell Boulevard, which extends through to Olive Street. 

Architects Eames & Young, M. P. McArdle, and Shepley, Rutan 
& Coolidge, of this city, and Arthur J. Dillon, of New York, were in- 
vited to submit plans, and Mr. Dillon’s plans were selected. The 
design is in the French Renaissance, two story and attic high. On 


Olive Street an entrance and gate lodge will add to the attractive- 





TERRA-COTTA DETAIL, OFFICE BUILDING, WALL STREET, NEW YORK CITY. 
Jardine, Kent & Jardine, Architects. 
Executed by the New Jersey Terra-Cotta Company. 
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ness of the surroundings. Some comment has been made concern- 
ing the action of the committee in selecting Mr. Dillon’s plans, as 
‘tis said the instructions were that the building should be designed 
in the Italian Renaissance, but it seems by the employment of the 
French style, and the placing of the banquet hall in the high roof, 
the architect was enabled to get the required amount of space with 
avery much reduced cubic area, which, doubtless, influenced the 
committee very materially in their decision. The building is ex 
pected to cost between $125,000 and $150,000. 

During the past three years quite a number of schemes have 
been in contemplation for the improvement of the northeast corner 
of Olive and Sixth Streets, which have taken more or less definite 
form, but eventually fell through, and the last proposition, which was 
to build a sixteen-story office building, and for which a permit was 
taken out before the ordinance, limiting the height of buildings, went 
into effect, seems to have shared the fate of all others after the old 
buildings had been partially wrecked. 

Shepley, Rutan & Coolidge are preparing plans for a nine-story 


fire-proof building, to be built on the southeast corner of St. Charles 





TERRA-COTTA PANEL, RESIDENCE, BROAD STREI PHILAD 
PHIA, PA. 
Hazelhurst & Huckel, Architects 
Executed by the Conkling, Armstrong Terra-Cotta Compar 
and Tenth Streets, for the Imperial Lighting Company. The lower 
floors are to be used for the machinery, and the upper floors 


offices. 


ITTSBURG.— Activity in the building line has been ver 
brisk the past month, and much more work is looked for 


the near future. Most of the new work is in the East End, consist 
ing mainly of first-class residences and several good churches 
Architect W. A. Thomas is preparing plans for a fifteen-room buff 
brick colonial residence on Fifth and Shady Avenues, also a twelve 
room brick dwelling on Rebecca Street, for Mrs. R. Davis. 

Architect E. B. Milligan is preparing plans for 
two brick dwellings in the East End for Reed B. 
Coyle, Esq., one a fifteen and the other an eleven 
room building; also two brick dwellings for Dr. Con- 
nell, at Oakland. 

Architect E. M. Butz is preparing plans for a 
$20,000 colonial dwelling on Wightman Street, for 
Colonel Robinson. 

Architect T. D. Evans has prepared plans for 
four brick dwellings, to be erected on Elgin near 
Highland Avenue, for Jno. Fite, Esq. 

Architects Alden & Harlow have closed the 
contract for the erection of a two-story brick resi- 








184 THE 


dence for J. C. Jennings, Esq., Fifth Avenue and Lilac Street, to cost 
$20,000. 

Architects Struthers & Hannah are preparing plans for a brick 
military drill hall for Grove City College. 

Architects Rutan & Russell have prepared plans for a ware- 
house for the Hayes estate, to be 
erected on Liberty Street. 

Bickel is 


five-story 


Architect Charles 
} : 
preparing plans for a 
pre] if plan “I> 
apartment building. ; 


Architect L. H 


paring plans for a row of store and 


+ . ’ : . 
Raisig 1S pre vee Sie eee vir ee yer eer vee 


apartment buildings, to be erected 


at Homestead, for Dr. McCaslin, 


of that plac e 


\ NEW SIDEWALK LIGHT 


DESIGN for a new side 
walk vault light has been 
gotten out by the American Mason 


Safety Tread Company, whose IMPOST CAP, ENTRANCE 


non-slipping specialty has now be- 
ome so well known among archi- 


1 


ects Che new light, of which a cut is given in the advertising col- 
> 4 D 


imns of THE BRICKBUILDER, page xxxvi, this month, seems to be, 


many of its features, an advance over any now in use. In the first 
lace, its surface is protected by strips of lead under the Mason 
itent against the possibility of becoming slippery, a very distinct 

vement, whe e cost and annoyance of the iron pegs usually 
‘ s considered, and that in a busy place they wear so rapidly 
it they require to be renewed frequently. The lead strips are 


iently near together to furnish absolute security against slipping, 


| experience has shown that evenrain or light snow does not neu- 
e this advantage The largest lighting area consistent with 
g given, and to secure the glasses against breakage by the 

f st, they are set with a special lead cement. It is the 


se I re npa 


to furnish the best and safest light possible 


é fe 
t \ 

WW 

S e pri 

1 

WITH THE BUS 
Cr. W. CARMICHAEI 
1ims to have invented 
1 iay screen which has 
two or three times the 


Ot any screen on 


O. W. PETERSON & 


ston, Mass., are furnishing the brick on the Robinson Street 


ool, Dorchester, Mass., A. Warren Gould, architect; also on the 
Registry of Deeds Building, Cambridge, Mass., Olin W. Cutter, 
irchitect 


HAMBERS BROTHERS COMPANY, Philadelphia, report a very 
gratifying interest in their exhibit of brick-making machinery on the 
part of visitors to the Tennessee Centennial, at Nashville, and state 
that they have already pocketed some orders as an indirect result of 
this exhibit, 


ev eniententene 





BOHEMIAN CLUB, NEW YORK CITY. 


Julius Franke, Architect. 





rTERRA-COTTA DETAIL, BANK 


BUILDING, DOYLESTOWN, PA. 
Baker & Dallett, Architects. 
Executed by the Conkling, Armstrong Terra-Cotta Company, 
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T. W. CARMICHAEL, Wellsburg, W. Va., has shipped the four- 
teenth clay steamer for this season. The last shipment was to 
Christiania, Norway, in response to an order by cablegram. 


RuFus E. EGG.eston, Philadelphia, has just closed a contract 
for the furnishing of the Gale 
Automatic Sash Locks and the 
Bolles Revolving Windows in the 
new building for the Bell Tele- 
phone Company of that city, 11th 
and Filbert Streets; Charles Mc- 
Caul, builder. 


CELADON 
Charles T. Harris, lessee, have 
been specified for the following : — 

Residence for T. B. Crary, 
Binghamton, N. Y. Residence for 
G. W. Griswold, Hornellsville, N. 
Y. Home for the I. O. O. F.,, 
Springfield, O., Yost & Packard, 
architects. 


ROOFING TILES, 


Executed by the [Excelsior Terra-Cotta Company. 
‘ 


Best BROTHERS’ Keene’s ce- 
ment (for which Fiske, Homes & Co., Boston, are exclusive agents) 
has been specified for over fifty apartment houses, business blocks, 
and residences now being erected, and about one hundred having 
been plastered either wholly or partially with it during the past 
eighteen months. 


THE new Houghton & Dutton building on Tremont Street and 
Pemberton Square, Boston, is being supplied with white mottled 
brick, manufactured at Fiske, Homes & Co.’s factory, South Boston. 
The architectural terra-cotta and the fire-proofing, and the lime and 
cement are also being furnished by them. 


ConTRACTS have been closed for placing the Bolles Sliding and 
Revolving Sash in Dr, Kelly’s Hospital, and an office building, corner 
Lexington and Davis 
Streets, Baltimore, also 
in a large residence in 
Hagerstown. The ware- 
house of George Blome 
& Son will be fully 
equipped with these im- 
proved sashes within the 
next month. 


THE ZANESVILLE 
Mosaic TILE COMPANY, 
of Zanesville, Ohio, are 
furnishing, through their 
Boston agents, O. W. 
Peterson & Co., the tiles 
for the apartment house 
of A. Bilafsky,on Beacon 
Street. The tiles will be 
used in twenty-four bath- 


rooms, seventy-two fire-places, and in the main halls and vesti- 
bules. 


THE PERTH AMBOY TERRA-COTTA COMPANY have recently 
closed the following contracts for architectural terra-cotta : — 

Church and Clergy House, 88th Street, between First and 
Second Avenues, New York, N. Y., Messrs. Barney & Chapman, of 
New York City, architects. New York Telephone Building, 30, 32, 


and 34 Gold Street, New York, N. Y., Mr. Cyrus L. W. Eidlitz, of 
Addition to Crotona Park. Public Build- 


New York City, architect. 











ing, Crotona Park, N. Y., Mr. George B. Post, of New York City, 
architect. 


THE New Jersey TeERRA-CoTTA Company, of New York, 
have secured through G. R. Twichell & Co., Boston, their New Eng- 
land agents, the contract to supply the terra-cotta on the Brewer 
Building, Worcester, Mass. George H. Clemence, architect, Worces- 
ter. Norcross & Cleveland, contractors, Boston. 
of a salmon shade. 


Terra-cotta to be 


THE CUMMINGS CEMENT COMPANY, with works of enormous 
capacity at Akron, N. Y., are running one quarter overtime, in an 
endeavor to keep pace with the rapidly increasing demand for its 
rock and Portland cements, the larger share of which is being used 
for street paving in Buffalo and other large cities in New York and 
Pennsylvania. 


THE HypraAutic Press Brick Company, St. Louis, have 
just secured a contract for over three hundred thousand enameled 
bricks for the interior of the Burlington depot at Omaha, Neb. They 
are also putting on the market a white face brick with a surface that 
is impervious, and when soiled can be cleaned with soap and water. 
The surface is not glazed. 


THE Excevsior TERRA-CoTTA COMPANY, through their Boston 
representative, Charles Beacon, have closed the following contracts 
for architectural terra-cotta: Converse Building, Boston; Winslow 
& Wetherell, architects; L. P. Soule & Son, builders. Cambridge 
Savings Bank, Cambridge, Mass; C. H. Blackall, architect; Nor- 
cross & Cleveland, builders. 


Messrs. FRANK SEARS, of New York, and Charles B. Sears, 
of Chicago, formerly managers of the business of the late James 
Brand, in association with Mr. Wm. S. Humbert, of Buffalo, N. Y., 
will continue in that long-established business, under the style of 
Sears, Humbert & Co., with offices in New York City, Buffalo, and 
Chicago. The new firm “will continue the importation of the La 
Farge, Josson, and Burham Portland cements, and will, besides, repre 
sent the American Cement Company in the West. 


THE POWHATAN CLAY MANUFACTURING COMPANY’S bricks are 
now being used in the store and loft building at 39th Street and 
Fifth Avenue, business building at Forsyth and Hester Streets, flats 
at 143d Street and Seventh Avenue, interior of laundry of St. 
Joseph’s Orphan Asylum, jor E. 89th Street, all of New York City. 

They have recently closed the contracts for the kindergarten at 
Rivington and Cannon Streets, flats on 117th Street, near Lenox 
Avenue, and the business building at 590 Broadway, New York 
City. 

In all of the above the brick is their cream white. 


THe EASTERN HypbRAULIC PRreEss-BRICK COMPANY have re- 
cently furnished their iron-spot bricks for lining the interior of one 
of the handsomest churches in Rochester, N. Y.,— St. Paul’s Epis- 
copal. They are also just completing a contract for furnishing their 
gold-colored bricks for lining the interior of the St. Stephen's Epis- 
copal Church, at Wilkesbarre, Penn. Those who have seen the 
effect pronounce it beautiful, and, as it is somewhat of a departure, 
it will be of interest to our readers, and should lead to an increased 
use of light-colored bricks for the interior of churches and other 
large public buildings. 


CONKLING, ARMSTRONG TERRA-CoTTA COMPANY, through 
their New England agent, Charles E. Willard, have secured the con- 
tract to supply the terra-cotta for Times Building, Hartford, Conn., 
George B. Rogers, architect; the St. Anne Church, Somerville, 
Mass., Keeley & Houghton, architects, Brooklyn, N. Y., S. Brennan 
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& Co., contractors; the A. D. Puffer Building, 1651 Washington 
Street, Boston, A. H. Nelson, architect: the Paul Revere School, 
Boston, Peabody & Stearns, architects; the Revere Town Hall, 
Greenleaf & Cobb, architects; and the new building for the Puritan 
Brewing Company, Charlestown, Mass., 


Hettinger & Hartmann, 


architects. 


CHICAGO TERRA-COTTA ROOFING AND SIDING TILE Com 
PANY report the following buildings completed last month, on which 
their goods were used for roofing: 

Residence, Buffalo, N. Y., Swan & Faulkner, architects, French 
tile. Residence, Titusville, Pa., C. W. Terry, architect, Oil City, Pa., 
small Spanish. Residence, Calumet Avenue, Chicago, S. b. Eiser 
drath, architect, French tile. Apartment Building, Wright Street, 
Chicago, Anderson & Gelin, architects, French tile Residence, 
Douglas Boulevard, Chicago, Burtar & Gassman, architects, small 

Memorial Church, Wheeling, W 


Faris, architects, Spanish. 


Spanish. Va., Franzheim, Giesey & 


Residence, Key West, Fla., large S | 


Danis 
pan 


} 
tile. Residence, St. Louis, A. M. Baker, architect 


Mr. Ross F. Tucker, the Manager of the Manhattan Con 


crete Company, has been awarded the contract for completing the 
several splendid buildings at the University of Virginia, of which 
Messrs. McKim, Mead & White are the architects Che Manhat 


tan Concrete Company has a large contract for elabgrate orn 


lamenta 
concrete on these buildings The Manhattan Concrete Com) 
has just finished a large contract on the Mills Houses, Bleeker 
Sullivan, and Thompson Streets, New York, Ernest Flagg, ar 

The work covered under this contract consisted of all floors a 
roof, 149,000 sq. ft. These floors were built for the most urt 
in cold weather last winter, without the loss of a single fo \ 


floors throughout were finished with “ Granitoid” similar to 1 


ing put down by this company on Boston Common, but of é 

ture. The basement areas are lighted by the Manhattar 

Light, a very superior and excellent construction The building as a 
whole is a fine example of what can be done with concrete when 


properly used. 


SAYRE & FISHER COMPANY, through their Boston repres 
tive, Charles Bacon, have closed the following contracts for 
ing bricks. 

Revere Beach Bathing Establishment, Revere, Mass.; pink brick 
and enamel; Stickney & Austin, architects, W. T. Eaton, contra 


tor 


Real Estate & Trust Com] Atlantic Ave.. Bosto1 


pany Building, 


mottled brick (gray); Peabody & Stearns, architects, C. E, Clark & 
Whitney, contractors. 
West End Power House, Cambridge, Mass., white enameled 


brick; W. E. Whidden & Co., contractors 

Converse Building, Milk Street, pink brick; Winslow & Wether 
ell, architects, L. P. Soule & Son, contractors. 

Cambridge Savings Bank, Cambridge, gray brick; C. H, Black 
all, architect, Norcross & Cleveland, contractors. 

Apartment house, Brookline, mottled brick; C. | 
tect, E. F. 


Dark, archi 
Staples, contractor, 


White Building, Boylston Street, white enameled ; Winslow & 
Wetherell, architects, L. P. Soule & Son, contractors. 
Massachusetts Historical Society, Fenway, Boston; Wheelright 


& Haven, architects, L. D. Wolcutt & Son, contractors 


Messrs. FiskE, Homes & Co., Boston, report a satisfactory 
business in their rick specialties. The following schoolhouse 
buildings are being supplied : 

Springfield, Mass., high school, Hartwell, Richardson & Driver, 
architects. Melrose, Mass., high school, Tristram Griffin, architect. 
Cambridge, Mass., normal school, Hartwell, Richardson & Driver, 


architects. Marlboro, Mass., high school, C. E. Barnes & Co., archi- 
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tects. 


tect. Gardner, Mass., 
North Adams, Mass 


Hartwell, 


mately 1,500 


Hartford, Conn., 


Richardson & 
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grammar school, C. W. Brocklesby, archi- 
grammar school, Barker & Nourse, architects. 


, grammar school. Newton, Mass., high school, 


Driver, architects. All taking approxi- 


,00 bricks. 


Among the smaller orders booked are 


lock of apartment houses, Blackwood Street, Boston; 40,000 


bricks I 


bricks I 


al 


ge apartment houses, Mountford Street, Boston; 75,000 


arge apartment houses, Copeland and Warren Streets, 


Roxbury; 75,000 bricks \partment house, Forest Street and Mt. 
Pleasant Avenue, Roxbury; 25,000 bricks. Apartment house, Rug- 
gles Street, Roxbury 75 bricks. Block of apartment houses, 
Batavia Street, Boston; 6 bricks. Block of apartment houses, 
st. Germain Street, Boston » bricks Two business blocks, 
Haverhill, Mass 5 
rue Cleveland, O., Leader, says 
trified shale clay glazed is being successfully used as cattle 
I on the leveland, Canton & Southern Railroad. The new 
iterial being stable, durable, and inexpensive will likely be adopted 
ersally, not immediately, but gradually Railroad officials have 
lca guards made of wood or metal unsatisfactory, it is said, 
several reasons. It has been found necessary to replace the old- 
\ ed protectors frequently, and careful watching is required to 
k i re ind ositior 
\ ur ago the Cleveland, Canton & Southern Company 





with the vitrified shale clay guards, and the success 
their use has induced the management to adopt 
Railroad officers state that the new 

S ersede the systems now in use, many advan 
ed vitrified shale clay It is said to 

$ tha yood, and to cost about a fifth what iron 


s advantageous in these days of eco- 


The guard s composed of short sections fast- 
ds if desirable, but this is not considered 
ey do not need painting, and rains and 


winds keep them clean. The manufacturers of the guards have 


decided not to build a factory, but to send dies to a brickyard near 
where the order goes, thus saving transportation charges. It is 
claimed that almost any brickyard can make them when furnished 
the dies. The manufacturers are Cleveland and Canton men.” 

These guards are made on the machines of The American Clay- 
Working Machinery Company, of Bucyrus. 


rFREASURY DEPARTMENT, Office Supervising Architect, Washington, D. C., 
July 8, 1897. SEALED PROPOSALS will be received at this office until 2 o’clock rp. m 
on the tenth day of August, 1897, and opened immediately thereafter, for all the labor and 
materials required for the erection and completion (except heating apparatus, vault doors, 
and tower clock), of the United States Post-Office, etc., building at Paterson, N. J, in 
accordance with the drawings and specification, copies of which may be had at this office or 
the office of the superintendent, at Paterson, N. J. Each bid must be accompanied by a 
certified check for a sum not less than two per cent. of the amount of the proposal. The 
right is reserved to reject any or all bids, and to waive any defect or informality in any bid, 


should it be deemed in the interest of the Government to do so. All proposals received after 


CHAS. E. KEMPER, Acting 


For Sale. 


Brick Plant and Clay Farm in Sayreville Town- 


the time stated for opening will be returned to the bidders 
Supervising Architect 


ship, Middlesex Co., N. J., on Raritan River, about 
3 miles above South Amboy. 282 acres rich de- 
posit of Terra-Cotta, Fire, Red, Blue, and Buff 
Brick, and Common Clays. Facilities for ship- 
ping by Water or Rail. Fully equipped Factory, 


Dwellings, Office, Store, etc., etc. For further 
particulars apply to W. C. Mason, 27 Main St., 


Hartford. 





FIREPLACE MANTELS. 


No 








$12 upwards. 


and yet they are not too expensive. 
mantel before you have learned all about ours. 
Send for Sketch Book of 52 designs costing from 


PHILA. & BOSTON FACE BRICK Co. 
15 LIBERTY SQUARE, BOSTON, MASS. 


The best kind are those we furnish in Ornamental Brick of such colors as Red, Cream, Buff, Pink, Brown, and Gray. 
other kind will give such soft, rich effects of harmony and simplicity, or such general good satisfaction. 


OURS ARE THE BEST 


Don’t buy a 
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American Terra-Cotta and Ceramic Company, Marquette Bldg., Chicago, Ill. . x L md it ee eee, San. 
Burlington Architectural Terra-Cotta Co,, Burlington, N. J. ii Thiele. E 58 William St. New York City 
Conkling-Armstrong Terra-Cotta Company, Builders’ Exchange, Philadelphia Vv Walan Ales . sep erew SOR way ome xx xii 
; ron Cement Company, 141 Erie St., Buffalo, N. Y. 
Donnelly Brick and Terra-Cotta Co., Berlin, Conn. i . in Waldo Brothers 2 Milk St.. Bos ’ xxxii 
Boston Office, 40 Water St., J. Mair Staveley, ‘Agent. ene, See Coen Sh. Deaton 7 : : : 7 ° 3 3 — 
Excelsior Terra-Cotta Company, 105 East 22d St., New York City iy | CLAY MANUFACTURERS’ AGENTS. Brick (Front Enameled and Ornamental) 
New England Agent, Charles Bacon, 3 Hamilton Place, eta. Terra-Cotta, Architectural Faience, Fire-proofing, and ne Tiles. : 
Fiske, Homes & Co., 164 Devonshire St., Boston . y s 3 . vii Black, John H., 33 Erie Co. Savings Bk. B ldg., Buffalo, N. we ‘ i 
New York Office, Charities Building, 289 4th Ave. PhiladelphiaOffice, 24 South 7th St. Ketcham, O. W., Builders’ Exchange, Philadelphia ; " : 
Indianapolis Terra- Cotta C o., Indianapolis, Ind. xi Lippincott. E. P.. & Cow 24 B Fe > Excl Salti ; F oa 
New York Architectural Terra- Cotta Company, 38 Park Row, New York City xxx 7 N Ww. Ww salt ae DC a es eee eee © Bt, 
New England Agents, Fiske, Homes & Co., 164 D cn . ee . XX 
Philadelphia Office, 1341 Arch St. e tie TG NE re Dee Mayland, H. F., 287 Fourth Ave. ' New Y ork . ‘ity . ul 
New Jersey Terra-Cotta Company, 108 Fulton St., New York City viii Meeker, Carter, Booraem & Co, 14 E. 23d St., New York City Xxvi 
Perth Amboy Terra-Cotta Company, New York Office, 160 Fifth Ave. vi Peterson, O. W., & Co., John Hancock Building, Boston XX 
wee some ye Bros., 102 Milk St. Staveley, J. Mair, 40 Water St., Boston ‘ ; x 
Standard Terra-Cotta Company, 287 Fourth Ave., New York Cit ; . i Thomas, E. H., 24 So. 7th S hi a, 874 Broadway, Ne 
Boston Agents, O. W. Peterson & Co., John Hancock Building. , ? Twitchell G R eC . > De ae ‘ae be or 2 
Philadelphia Agent, W. L. McPherson, Building Exchange. Wal ie yt 4 "diene a an., Denton 
The Northwestern Terra-Cotta Company, Room 1118, The Rookery, Chicago x a - wrethenn, 000 En = weston sas 
White Brick and Terra-Cotta Company, 156 Fifth Ave., New York City ix Wilard, C. E., 171 Devonshire St., Boston - 
Winkle Terra-Cotta Co., Telephone Building, St. Louis, Mo. : xi CLAYWORKERS’ CHEMICALS AND MINERALS. 
BRICK MANUFACTURERS (Pressed and Ornamental). (See Clay Manfrs.’ Agents ) a ee; or Coo - 
& Schmidt, Office, 2 Builders’ Exchange, Buffalo, N. Y. ° xxii CLAYWORKING MACHINERY. 
C eld Clay Working Co., Clearfield, Pa. ; 7 weit American Clay Working Machinery Co., Bucyrus, Ohio x 
Cor ing-Armstrong Terra-Cotta Company, suilders’ Exchange, Philadelphia v Carmichael Clay Steamer, Wellsburg, W. Va KEXIX 
C \bus Brick and Terra-Cotta Company, Columbus, Ohio nite Chambers Bros, ( ‘ompany, Philadelphia, Pa. : x 
1 trick Company, Belleville, Ill. . r S , F ‘i Chisholm, Boyd & White Company, 57th and W all: ace Sts., Chicago \ 
l lly Brick and Terra-Cotta Co., Berlin, Conn, ix Eastern Machinery Co., New Haven, Conn. x 
yston Office, 72 Water St., J. Mair Staveley, Agent. Simpson Brick Press Co., 415 Chamber of Commerce, Chicago, III, . 
Fi Homes & Co., 164 Devonshire St., Boston rs . 7 . vii Standard Dry Kiln Co., 196 So. Meridian St., Indianapolis, Ind 
New York Office, 289 Fourth Ave. The F. D. Ci . S c ; land ; <n 
*hiladelphia Office, 24 So. 7th St. or ' oer ummer & ons O., leveland, ‘ hi ? xx 
H son & Walker Co., The. Office, 22d and Railroad Sts., Pittsburg, Pa. XXV sme Wanece Manutacturing Co., Frankfort, Ind. 
I lic-Press Brick C mi The “ . : xiii ELEVATORS. 
iome Office, Odd Fellows Building, St. Louis, Mo. Eastern Machinery Co., New Haven, Conn. . . ‘ 
Anthoay, ae wanes, rate - Mo. . ss g xi Moore & Wyman, E sev: ator and Machine Works, Granite St., Boston XXX 
ressed Brick Company, La Salle, Ill. . ° . ° ii 
| Brick Co., Bradford, Pa. ; ‘ xxiii wr" Uididiie Cosmos Ca oar bas A New Yorl 
ork and New Jersey Fire- proofing Company 156 Fifth Ave., New York "RV : ve camagg eee se = 
» ts e., New Yor Cit xv * 5 : : 
Mining and Manufacturing Co.: Office, 41 Wall St., N. Y. ae orks, jo — en MAMUPALTURERS. (See Clay Manufacturers’ A 
a , Ohio , ; ; ; : soston Fire-proofing Co., 166 Devonshire Street, Boston x 
, Pope & Co., Trenton, N. J. ; ‘ : ; ar Central Fireproofing Co., 874 Broadway, New Y _ x 
Bi ros. & Co., 10 "Broad St., Boston. . xxii a Cares fate Seeeeceegs Bi ee ; : 
\vania Buff Brick and Tile Co. ; Prudential Building, ‘Newark, N N. J. xxiii asin: ies ; ire proof ys Te elma South 12th St., Philad phia 
ylvania Enameled Brick Company, Townsend Building, New York Cit viii initia Mice te, eke: acme at Boste 
hiladelphia Agent, O. W. Reotnan Builde?s’ Exchange. vii 7 7 7 ra sane & . - a a i _— : 
Amboy Terra-Cotta Company, New York Office, 160 Fifth Ave. vi a, aoe wee Sie Ss., Mew Tork : 
ston Agents, Waldo Bros., 88 Water Street. ee een one Asany Diese 
ihiladelphia Office, 1044 Drexel Building. Meeker, Carter, Booraem & Co., 14 E. 23d St., New York City xX 
elphia and Boston Face Brick Co., 4 Liberty Sq., Boston . 160 Maurer, Henry, & Son, 420 E. 23d St., New York City. x 
1tan Clay Manufacturing Company, Richmond, Va. iii New York & New Jersey Fire — Company, 156 Fifth Ave., New York City , 
n Brick Co., Ralston, Lycoming Co., Pa. ‘3 Pioneer Fire-proof Construction Co., 1°45 So. ¢ “lark St., Chicago x 
1 Hollow and Porous Brick Co., 874 Broadway, New York Cc ity xvii Pittsburg Terra-Cotta Lumber Company, Carnegie Building, Pittsburg, Pa xv 
s\ ae W.S., & Co., Office, Ridgway, Pa.; W orks, Daguscahonda, Pa. Xxiv Row Vork Ofice, Metrepetiten Building. 
vex Poi oe : . Western Office, 5 Parker Block, Indianapolis, Ind 
y Pre rick Co., Ridgway, Pa ; ‘ XX1V Powlh 
New England Agents, G. R. ‘'wichell & Co., 19 Federal St., Soston. ( owhatan Clay Manufacturing Company, Ric hmond, Va. 
New York Agent, O. D. Person, 160 Fifth Ave. Standard Fireproofing Co., 111 Fifth Ave., New York . x 
& Fisher Co., Jas. R. Sayre, Jr., & Co., Agents, 207 Broadway, New York i GRANITE (Weymouth 
New England Agent, Charles Bacon, 3 Hamilton Piece, oe. m - Gabrel. Frank B Be We Face Granite, = — 
vmut Brick Co., Cartwright, Pa. . xxi oe - — i 
General Sales Agent, C. E. Willard, 17 7 Devonshire ‘St., Boston. KILNS. 
iny Enameled Brick Company, New Marquette Building, Chicago xviii Standard Dry Kiln Co., 196 So. Meridian St., Indianapolis, Ind x 
I Brick pay” ome L. Rankine, 156 Fifth Ave., New York. MAIL CHUTES 
e Brick and Terra-Cotta Company, 156 Fifth Ave., New York City i ; velactes! ; Roches IY 
iamsport Brick Co., Williamsport, Pe : 4s . xxii MA amg a ee BY 
BRICK MANUFACTURERS (Enameled). (See Clay Manufacturers’ init ) eae, « Water St., Bos 
rican Enameled Brick and Tile Co., 14 East 23d St., New York. xviii Hamblin & “Russell taste C : Ww ce M yo 
erican Terra-Cotta and Ceramic Company, Marquette Bldg., Chicago, Ill. x Waldo Brothers. 102 Milk’ St "ie on es RX 
‘ — Faience Company, Hartford, Conn. ‘ : : ‘ . ix ee es v 
field Clay Working Co., Clearfield, Pa. xxiii MORTAR COLORS. : : 
, Homes & Co., 164 eal St., Boston vii Clinton Metallic Paint Company, Clinton, N. Y.. xXx 
, “on York Office, 289 Fourth Ave. Philadelphia Office, 24 So. 7th St. French, Samuel H., & Co., Philadelphia, Pa. XXX 
a ueby Faience Co., 164 Devonshire St., Boston ‘ . ° ix | MOSAIC WORK. 
‘ > ~ . 2. ogee . 
ydre “ime Of, a > * = : . a ; < xlii The Mosaic Tile Co., Zanesville, Ohio : ‘ XX 
ol c eliows buiiding, St. Louis oO. , 
Mt. Savage Enameled Brick Co., Mt. ‘tome Md. . : si ROOFING TILES MANUFACTURERS. (See Clay M anufact irers’ Agents.) 
Pennsylvania Enameled Brick Company, Townsend Building, New York City xviii eee oe Seas The Co, 1122 Marquet 
- iritan Hollow and Porous Brick Co., 874 Broadway, New York City ; xvii anne, Sm - ee ae : j rae 
Sayre & Fisher Co., Jas. R. Sayre, Jr., & Co., Agents, 207 Broadway, New York xix re ee erre Coun Co., Limited — 
riff vr England Agua, Charles Bacon, 3 Hamilton Place, Boston. Semen ie 2 wat Apulia ao 
: ' aan ncago ce, arquette bullding 
7— nameled Brick Company, New Marquette Building, Chicago xviii New York Office, 1120 Presbyterian Building, New York ( 
astern Agent, James L. Rankine, 156 Fifth Ave., New York. SAFETY TREAD. 
BRICK PRESERVATIVE AND Sees a The American Mason Safety Tread Co., 40 Water St., Bost 
Cc — Samuel, 70 Kilby St., Boston . ; xxxv | SASH LOCKS - . owe rane 
G . ia . . 4 . . 
aie? & Schall, 205 Pearl St., New York ‘ - ; ‘ Xxxiv son tan Rufus E. Eggleston Manfr., 575-576 Mutual Life Bideg., Phila \ ii 
Ss. 7 
Alpha Cement Company, General Agents, Wm. J. Donaldson & Co., Bourse Folsom Patent Snow Guard, 178 Devonshire St., Boston, Mass. XXX Vii 
Building, Philadelphia. . : ‘ : xxxii | TILES. 
New England Agents, James A. Davis & Co., io State St., Roston. The Mosaic Tile Co., Zanesville, Ohio 
Al " XXVilI 
‘ sen . re Cement, 143 Liberty St., New York City . ‘ ‘ : . xxxii | VENTILATORS. 
erry erguson, 102 State St., Boston xxxi P. Tenti 20., 3 suildi i 
‘ Z 4 Vv ancoast Ventilator Co., The. 16 Bourse Building, Philadelphia, P< ! 
Cums Woes and Cement Company, Girard Building, Philadelphia, Pa. xxxiii | WALL TIES. ; ’ a a. 
ew York Office, 156 Fifth Avenue. i 2 > ceste as 
Cummings Cement Co., Ellicott Square Bldg., Buffalo, N.Y. . x . ‘ xxxiii wee pri ints ape damm — 
Ebert Morris, 302 Walnut St., Philadelphia, Pa. ° : xxxii 
New York: Gilecans ieeaitne. , . : . : Bolles’ Sliding and Revolving Sash . , : xxxvi 
French, Samuel H., & Co., York Avenue, Philadelphia. Pa. . 3 . . .  xxxiii General games: Bérard B- Digas, Pulido! Rachangs, Baltimore, Md; Rufua F, Kegleuon, 
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DYCKERHOFF PORTLAND CEMENT 


Is superior to any other Portland cement made. It is very finely ground, always uniform and 
reliable, and of such extraordinary strength that it will permit the addition of 25 per cent. more 
sand, etc., than other well-known Portland cements, and produce the most durable work. It 
is unalterable in volume and not liable to crack. 

lhe Dyckerhoff Portland Cement has been used in the Metropolitan Sewerage Construc- 
tion, Boston, and is now being employed in the construction ot the Boston Subway, Howard 


A. Carson, Chief Engineer 
Pam t with directions for its employment, testimonials, and tests, sent on application. 
HAM & CARTER, E. THIELE, 
60 ALBANY Street, BOSTON 78 WituiaM Street, NEW YORK. 
Sole Agent, United States 





Mannheimer Portland Cement. 
UNEXCELLED IN QUALITY. 


“The results of tests with standard quartz are far above the “This brand of Portland Cement was found especially 
average of most cements.” for the purpose of concrete es on account of its perfect Lie 
CLIFFORD RICHARDSON, intensive fineness, progressive induration after the first setting, an 
Inspector of Asphalt and Cements, of its great tensile and crushing strength.” 
Engineer Dept., Washington, D. C. Vide Report of CARL A. TRIK, 





Superintendent of Br idges, Philadelphia, 
On Concrete Arch Highway Bridge over Pennypack Creek 


MORRIS EBERT, 


IMPORTER AND SOLE AGENT FOR UNITED STATES, CANADA AND CUBA. 


NEW YORK OFFICE, GENERAL OFFICE, 


Postal Telegraph Building, 253 Broadway. 302 Walnut Street, PHILADELPHIA. 


“With a true sense ot economy we would buy nothing in Europe 
but of mecessity. The gold reserves of our government and individ- 
uals would then increase without even the intervention of tariffs.’’ 


Alpha Portland Cement 


is the most economical. It is the finest ground cement on the market. For that 
reason it will take more sand and broken stone than any other cement in existence. 
To-day our best contractors and engineers consider it superior to any imported 
cement on the market. We guarantee every barrel of the “ Alpha” to be uniform 
in quality, and to pass any requirement yet demanded of a Portland Cement. 


o—_______________ af ee ee 





WM. J. DONALDSON, JAMES A. DAVIS & CO., 
General Agent, Sole N. E. Agents, 
Betz Building, Philadelphia, Pa. 6 92 State Street, Boston. 


Union Akron Cement Company, SOLE MANUFACTURERS 


OF THE 


The Strongest Natural Hydraulic Cement Manufactured 


in America, In Successful Use for the 
past Fifty Years. + 


CAPACITY OF WORKS 2,000 BARRELS DAILY. 
(STAR BRAND.) 


OFFICE, 141 ERIE ST., : BUFFALO, N. Y. 


ew 


5 The strongest, finest ground, and most uniform Cement 
EN [ RTLAN [} CEM ENT. inthe world. Permits the admixture of more sand than 
B any be and is the best for mortar or stuccoing. 


143 LIBERTY STREET - - = NEW YORK. 
WALDO BROS., - . 102 Milk St., Boston. 


ACENTS FOR NEW ENCLAND. 
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RICQBUILDER. 


PLATES 67 and 68. 
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V 
BATHING ESTABLISHMENT, SHELTERS AND 
STICKNEY & AUSTIN, 









PLATES 69 and 70. 

















: BASEMENT PLAN. 








7LTERS AND SUBWAY, REVERE BEACH, MASS 
EY & AUSTIN, Arcuitects. 7 
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PLATES 71 and 72. 
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WALDO BROTHERS. 
a Miilies cpreet 


Two doors below Post Office Square. 


XXVii 


IMPORTERS AND DEALERS IN 


HIGH GRADE BUILDING MATERIALS. 


AGENTS FOR 


Perth Amboy Terra-Cotta Co. 

Atwood Faience Co. 

Front Bricks in all colors. 

English Glazed Bricks. 

Baltimore Retort and Fire Brick Co. 

Gartcraig Fire Bricks. 

Welsh Quarry Tiles. 

Alsen Portland Cement. 

Atlas Cement. 

Brooks, Shoobridge & Co. Portland Cement. 
Phoenix, Shield, Wedge, and Cleopatra Portland Cement. 
Hoffman Rosendale Cement. 

Shepherd and Gay Lime. 

Bostwick Metal Lath. 

Morse Wall Ties. 

Akron Sewer Pipe. 

H. H. Meier & Co.’s Puzzolan Portland Cement. 


WHARVES: YARD: 


Waldo, 548 Albany Street. €, On N. E. R.R. Tracks, near 
Tudor, 1 Charles River Avenue. Congress St., So. Boston. 


TELEPHONES : 


1294 Boston— 11 Boston—115 Charlestown. 
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Che Mosaic Cile Co,, Zanesville, Ohio. 


ee (The Strongest Tile in the Market.) 


Geramic Mosaic Tile 









Parian Vitreous Tile en 
ror Floors and L ha x Wak 


Maral 
Decoration. 


#3 


Estimates, Os aN > FS i ee OTE 
Samples, and Se eee Oe 

ot — 7 _ a —_— a a a oe! 
Designs on 
Application. 








DRE rer tiiitiee i Fe 
Chicago Terra-Cotta Roofing & Siding Tile Company, 


1122 Marquette Building, Chicago. 


Vitrified Roofing Cile of all Rinds. ; 


Write for Catalogue. 
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pa 7 BAe sor: 
“rue Celadon Terra-Cotta Co. Ltd. 


...Manufacturer of... 


Artistic Roofing Tiles, 


ALFRED, N. Y. 





CLOSED SHINGLE TILE. 
HULL MEMORIAL CHAPEL, WOODLAWN, CHICAGO. a a oe 
W. A. OTIS, ARCHITECT. ey ORK OFFICE, 


CHICAGO OFFICE, 
1123 Presbyterian Building, 1001 Marquette Building, 
156 Fifth Avenue. 204 Dearborn Street. 


The building illustrated herewith, in the early English 


Gothic style of architecture, is not only a very fine reproduction 


of the style used, but shows to especial advantage the mechan- 
ical accuracy and artistic effect of the tile used thereon. The 
grea! advantage which this tile possesses over the common fiat 
shin le tile is that by its construction of locking it is absolutely 
tigh.. without any use of cement; it is lighter on the roof; it 
is jlutely true in shape. In appearance, because of its 
col iction, it has a better defined alignment on the roof, 
and .as given every architect that has used it the most perfect 





sati tion. 


The Columbus... 
Brick and Terra-Cotta Co., 


COLUMBUS, OHIO. 


Manufacturers of 


ie eae PRESSED BRICK, 


STANDARD AND ROMAN SIZES. 


Buff, Gray, and Terra-Cotta Colors. 


des 
' Works at Union Furnace, Ohio. 
a 


L. G. KILBOURNE, A. B. COIT, ELLIS LOVEJOY, E. M. 


President and General Manager. Secretary and Treasurer. Superintendent. 


HULL MEMORIAL CHAPEL, WOODLAWN, CHICAGO. 
W. A. OTIS, Arowmitecr 
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